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CHAPTER 1. INTRODUCTION 
Statement of Problem 
The crucial importance of adequate nutrition for optimal growth and develop­
ment of humans has been recognized for many years. Specific critical periods occur 
during early life when the human body is particularly vulnerable to the ravages of 
undernutrition. Individuals most likely to suffer a period of undernutrition, namely 
young children, are those whose bodies are least capable of withstanding its effects. 
This is because many organs and tissues of the body are still relatively immature and 
therefore could be profoundly affected (Bedi, 1987). 
Children who suffer from undernutrition are shorter and weigh less than their 
well-nourished peers. The rate of weight gain is affected more than the rate of gain 
in height. But if the nutritional deficit is severe enough and continues for a long time, 
linear growth will be retarded (Kulin, Bwibo, Mutie, &: Santner, 1982). 
Inadequate income is a major constraint to good nutrition. There is a substantial 
gap in calorie and protein consumption between low income and high income families 
(Soekirman, 1978). Poor families live on diets that fail to reach proper standards in 
almost every nutrient and energy (Passmore &; Eastwood, 1986). 
The Special Supplemental Food Program for Women, Infants, and Children 
(WIC) was authorized by Public Law 92-433 on September 26, 1972, as an amend-
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ment to the Child Nutrition Act of 1966. The purpose of the VVIC program is to serve 
as an adjunct to good health care during critical times of personal growth and de­
velopment, to prevent health problems, and to improve the health of the low income 
families who are eligible to participate. The WIC program provides supplemental 
food and nutrition counseling to eligible women who are pregnant, lactating, or up 
to 6 months postpartum and to infants and children up to age 5 years (General Ac­
counting Office, 1984). Nutrition education in the WIC program is provided on group 
and individual bases and is designed to enhance the understanding of the relationship 
between good nutrition and health. 
Eligible participants receive a monthly set of food vouchers redeemable at local 
grocers for specific foods tailored to meet individual needs. Allowable foods include: 
milk, cheese, iron-fortified cereal, fruit juices, eggs, dried beans, peanut butter, and 
iron-fortified formula for infants (Kotelchuck, Schwartz, Anderka, & Finison, 1984a). 
Objective 
The purpose of this survey of Asian children participating in the WIC program 
is to identify nutritional status, dietary scores, and factors affecting dietary scores 
and nutritional status. 
Hypotheses 
Several independent variables such as demographic data and socioeconomic sta­
tus were used to predict the nutritional status and dietary scores of the children. The 
following hypotheses for dietary scores and nutritional status will be tested: 
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Hypothesis 1. Children's dietary scores at the Ames WIC site are equal to 
children's dietary scores at the Des Moines WIC site. 
Hypothesis 2. Children's nutritional status at the Ames WIC site is equal to 
children's nutritional status at the Des Moines WIC site. 
Hypothesis 3. Children's dietary scores from lower income families are equal to 
children's dietary scores from higher income families. 
Hypothesis 4. The nutritional status of children from lower income families is equal 
to the nutritional status of children's from higher income families. 
Hypothesis 5. The dietary scores of children from small families are equal to the 
dietary scores of children from large families. 
Hypothesis 6. The nutritional status of children from small families is equal to the 
nutritional status of children from large families. 
Hypothesis 7. Children whose parents have been in the United States a short length 
of time have dietary scores similar to children whose parents have been in the 
United States a longer length of time. 
Hypothesis 8. Children whose parents have been in the United States a short length 
of time have nutritional status similar to children whose parents have been in 
the United States a longer length of time. 
Hypothesis 9. Children whose parents have been in the WIC program a short 
length of time have dietary scores similar to children whose parents have been 
in the WIC program a longer length of time. 
Hypothesis 10. Children whose parents have been in the WIC program a short 
length of time have nutritional status similar to children whose parents have 
been in the WIC program a longer length of time. 
Hypothesis 11, The dietary scores of children of fathers with higher education are 
equal to those of children whose fathers have less education. 
Hypothesis 12. The nutritional status of children of fathers with higher education is 
equal to those of children whose fathers have less education. 
Hypothesis 13. The dietary scores of children of mothers with higher education are 
equal to those of children whose mothers have less education. 
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Hypothesis 14. The nutritional status of children of mothers with higher education 
is equal to those of children whose mothers have less education. 
Hypothesis 15. Children's dietary scores as measured by the original WIC food 
frequency questionnaire are similar to those measured by the revised food 
frequency questionnaire. 
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CHAPTER 2. LITERATURE REVIEW 
Food is the source of nutrients needed by the body to promote growth and 
maintain life. The amounts of nutrients that are needed in the diet are recommended 
by the Food and Nutrition Board of the National Academy of Sciences-National 
Research Council in their table of Recommended Dietary Allowances (RDA). Nu­
tritional assessment can use information obtained from dietary and anthropometric 
studies to identify those at nutritional risk. 
This chapter contains a literature review about the role of the WIC program, 
nutrient requirements and intakes of children, anthropometry, dietary assessment, 
and factors affecting nutritional status. Some nutrients such as protein, vitamin A, 
and Fe and energy are emphasized since those are the most general deficiencies in 
Asia (Soekirman, 1978 & Whyte, 1974). 
Role of WIC Program 
In 1974 the WIC program served 88,000 participants at an annual cost of $10.4 
million. By 1987, WIC had grown to serve an average of 3.42 million persons monthly 
at an annual cost of $1.66 billion and was administered by 85 states or Indian tribal 
agencies (Rush et al., 1988a). 
Evaluation of the WIC program is not an easy task. Participation is based on 
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voluntary enrollment, comparison populations are not readily accessible, and utiliza­
tion of random assignment for scientific evaluation is ethically dubious (Kotelchuck, 
Schwartz, Anderka, & Finison, 1984b). 
The effect of WIC participation on pregnancy outcomes was studied by Kotelchuck 
et al. (1984a) in Massachusetts. The birth outcomes of 4,126 pregnant women who 
participated in the WIC program and gave birth in 1978 were compared to those 
of 4,126 women individually matched on maternal age, race, parity, education, and 
marital status who did not participate in WIC. WIC participation was associated 
with improved pregnancy outcomes, including a decreased incidence of low birth 
weight (6.9% vs 8.7%) and neonatal mortality (12 vs .35 deaths), and an increase in 
gestational age (40.0 vs .39.7 weeks). 
Stockbauer (1987) studied the association of WIC prenatal supplementation with 
pregnancy outcomes using Missouri WIC participants who delivered babies in 1982. 
A 93 percent matched rate resulted in a final study population of 9,411 pregnancies. 
A control population of like number was acquired by matching on key demographic 
characteristics. WIC participation was associated with decreased low birth weight 
(7.8% vs 9.2%), prematurity (9.7% vs 12.0%), inadequate prenatal care (30.5% vs 
31.7%), and an increase in mean gestational age (39.9% vs 39.6%). 
A study in Missouri was conducted to determine if WIC prenatal participation is 
associated with a reduction in Medicaid costs within 30 days after birth (Schramm, 
1985). This study was performed using 7,628 Missouri Medicaid Records. These 
records were then divided into a WIC group containing 1,883 records and a non-WIC 
comparison group of 5,745 records. WIC participation was found to be associated 
with a reduction in Medicaid newborn costs of about $100 per participant. Reduc­
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tions in low birth weight rates and neonatal intensive care unit admission rates among 
WIC infants provided two possible reasons for the reduced Medicaid costs associated 
with WIC food supplementation. Schramm (1986) replicated the study using a file of 
9,086 Missouri Medicaid records. This file was divided into a WIC group containing 
3,261 records and a non-WIC group of 5,825 records. WIC participation was asso­
ciated with a reduction in Medicaid costs for newborns reported within 45 days of 
birth amounting to $76 per participant. 
Rush et al. (1988b) stated that the WIC program is having its greatest impact 
on those presumed to be at greatest need: children who were poor, short in stature, 
not receiving other social benefits such as food stamps, and in large families (those 
with five or more members). 
The General Accounting OfHce (1984) stated that an important problem in es­
tablishing evidence for WIC's effectiveness is that a specific local program is not 
generalizable to the national WIC program. Local WIC programs can vary consider­
ably in the populations they serve and in the way they provide services. Since most 
evaluations have focused on only one or a few programs or on specific geographic 
areas, their findings are restricted to the specific conditions of those programs or 
areas. 
Dietary Assessment 
Methods used for measuring food consumption of individuals can be classified 
into two major groups. The first group, known as quantitative daily consumption 
methods, consists of twenty-four-hour food recall and food record designed to mea­
sure the quantity of the individual foods consumed over a specified period of time. 
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The second group of methods includes the dietary history and the food frequency 
questionnaire. Both obtain retrospective information on the patterns of food use 
during a longer, less precisely defined time period (Gibson, 1990). 
The success of the the twenty-four-hour food recall depends on: the subject's 
memory, the ability of the respondent to convey accurate estimates of portion sizes 
consumed, the degree of motivation of the respondent, and the persistence of the 
interviewer (Acheson, Campbell, Edholm, Miller, & Stock 1980). If the food record 
method is selected, respondents must be motivated, numerate, and literate. Respon­
dents may change their usual eating pattern to simplify the measuring or weighing 
process and/or to impress the investigator (Marr, 1971). The respondent's burden 
for food records is higher than for twenty-four-hour food recalls, so individuals may 
be less willing to cooperate. 
The dietary history method is made up of three components. The first compo­
nent consists of a twenty-four-hour recall of actual intake. The second component 
consists of a questionnaire on the frequency of consumption of specific food items, 
which is used to verify and clarify the information on the kinds and amounts of foods 
given as the usual intake in the first component. The third component consists of 
a three-day food record using household measures. The dietary history method is 
very labor intensive and the results obtained depend on the skill of the interviewers 
(Gibson, 1990). 
The widespread use of food frequency questionnaires can be attributed partially 
to two advantages. First, it may minimize cost and respondent burden. Second, it 
may measure individual dietary habits more accurately (Mullen, Krantzler, Grivetti, 
Schutz, & Meiselman, 1984). 
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A number of investigators have attempted to validate food frequency question­
naires by comparing data derived from them with those obtained by more detailed 
methods of dietary assessment. VVillet et al. (1985) conducted a study to evaluate 
the reproducibility and validity of a food frequency questionnaire used in a large 
prospective study among women. The nutrient intakes obtained from the food fre­
quency questionnaire correlated highly with ones obtained from four one-week diet 
records. 
A validation study of a quantitative food frequency questionnaire on dietary 
calcium intake was done by Musgrave, Giambalvo, Leclerc, Cook, & Rosen (1989). 
The subjects were 26 women aged 48 to 56 years old. The calcium level estimated 
from the questionnaire correlated (r=0.73 in winter and r=0.84 in summer) with the 
estimated amount from four-day records. 
Suitor, Gardner, and Willett (1989) compared food frequency and dietary recall 
methods of nutrient intake for low income pregnant women. Two hundred ninety five 
women, aged 14 to 43 years, participated in the field test of the questionnaire. A 
subset of 95 women provided three twenty-four-hour recalls for use in the compar­
ative study. They concluded that a food frequency questionnaire can provide useful 
data about the individual nutrient intake of low income pregnant women. 
The validity of a food frequency questionnaire was evaluated for a group of 27 
men and women aged 20 to 54 years (Willet, Reynolds, Hoehner, Sampson, & Browne, 
1987). Intakes of 18 nutrients computed from the questionnaire were compared with 
those derived from one-year diet records completed approximately 18 months earlier. 
Correlation coefficients comparing nutrient intakes measured by the two methods 
ranged from 0.38 to more than 0.65. The data provided evidence that a simple and 
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relatively inexpensive questionnaire can provide useful information of dietary intake. 
Krebs-Smith and Clark (1989) developed and validated a nutrient adequacy 
score to be used by nutrition programs for women and children (Iowa WIC). They 
examined the use of a dietary scoring system as an abbreviated method for evalu­
ating nutrient adequacy. The scores were obtained using a food frequency format. 
The study population included 1,431 children, teenagers, and pregnant and lactating 
women. The scores correctly classified 69 to 98% of the persons in each population 
segment. 
In the Iowa WIC food frequency questionnaire, the subgroups within major food 
groups highlight food items that are important sources of the nutrients that tend to 
be low in many American diets. These subgroups include dark green and deep yellow 
vegetables (sources of iron and vitamin A); starchy vegetables such as dried beans 
and peas (sources of protein); citrus, melon, and berries (sources of vitamin C); and 
whole grains (sources of carbohydrates) (Clark, 1989). 
Nutrient Requirements and Intakes of Children 
Protein and energy 
Children differ from adults because their nutritional intake must provide not only 
for the maintenance of tissues but also for growth (Munro & Crim, 1988). Protein 
requirements must be considered in conjunction with energy needs because unless 
energy needs are fully met with carbohydrate and fat, protein will be used as energy 
instead of being available for essential functions and growth (Francis, 1986). 
Cereal, legume, and vegetable proteins are limited in one or more of the essential 
amino acids and diets based on these foods may only have an NPU (Net Protein 
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Utilization) of 50 to 60% and therefore larger quantities of protein must be supplied 
in the diet for protein synthesis and growth. However, where different protein foods 
are eaten at the same meal their amino acid compositions can complement each other, 
e.g., cereals low in lysine can be complemented by legumes which are rich in lysine 
but low in cystine and methionine (Francis, 1986). 
The recommendation for daily protein intake for children 1 to 3 years old of 
1.14 g/kg assumes an adequate intake of energy (National Research Council, 1989). 
These recommendations are based on a mixed diet that provides protein that has an 
efficiency of utilization of 70%. 
In a young child, who needs a high energy intake in relation to body weight, 
a high energy intake is essential for normal growth (Francis, 1986). Recommended 
energy intake for children 1 to 3 years old is 1300 Kcal/day (National Research 
Council, 1989). 
Protein-energy malnutrition 
For the majority of normal children a self-selected diet provides an energy intake 
that will achieve satisfactory growth. Many young children benefit from three meals 
and two to three snacks per day to ensure adequate opportunity to eat an appropriate 
intake (Francis, 1986). Protein-energy malnutrition (PEM) results when the body's 
needs for protein, energy, or both are not met by dietary intake. Protein-energy 
malnutrition is the most important nutritional disease in developing countries because 
of its high prevalence and its relationship with child mortality rates, impaired physical 
growth, and inadequate social and economic development (Torun & Viteri, 1988). 
When the main deficiency in the diet is calorie inadequacy, growth stops and 
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the child is usually thin, undersized, and underweight. Clinically such a child is 
described as suffering from marasmus. If the diet supplies sufficient calories but lacks 
protein, it causes growth failure and disturbed body function such as edema, reddish 
pigmentation of the skin and hair, fatty liver, and loss of enzymes from the pancreatic 
and intestinal secretions. Such a child is described as having kwashiorkor (Robson, 
1972 & Kraus & Mahan, 1984). 
Lesser degrees of protein-energy malnutrition have been labelled "mild-moderate" 
which is far more common than the advanced syndromes of marasmus and kwash­
iorkor. It is suggested that the term "moderately severe" be used for children with 
growth failure below the third centile of weight for age (Jelliffe &: Jelliffe, 1989) 
Weights and heights of Asian children are often below international averages. 
When children participate in adult meals, it is common in Asia to deny them fish 
and eggs in the belief that these are harmful (Whyte, 1974). 
Inadequate intakes of foods that cause PEM are almost always linked to condi­
tions such as poverty, ignorance, infectious diseases, and low food availability. The 
consequence of poverty is low food availability due to a lack of means for buying 
food. Ignorance leads to poor infant- and child-rearing practices, misconceptions 
about the use of certain foods, and uneven food distribution among family mem­
bers. Cultural and social practices that impose food taboos can also contribute to 
the development of PEM. Infectious diseases such as diarrheal diseases, measles, and 
respiratory disease frequently result in negative protein and energy balance (Torun 
& Viteri, 1988). 
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Iron 
The Recommended Dietary Allowances (RDA) for iron in children between the 
ages of 1-3 years old is 10 mg (National Research Council, 1989). Recommended 
intakes of iron should meet the needs for absorbed iron. Amounts needed will vary, 
depending on the bio-availability of the ingested iron. Absorption of food iron in 
infants and children can be as low as 1 to 2% or as high as 50%. Depending on the 
quality of the diet, intakes of 10 to 20 mg/day are needed to meet the requirement 
of 1 mg absorbed iron throughout childhood (Stekel, 1984a). 
A low bio-availability diet (iron absorption about 5%) is dominant in many 
developing countries, particularly among individuals of lower socioeconomic status. 
Their diets contain cereals, roots, and/or tubers and negligible quantities of meat 
and fish. A high bio-availability diet (iron absoption about 15%) is a diversified 
diet containing generous quantities of meat, poultry, and fish. This type of diet is 
typical for most segments of the population in industrialized countries (Food and 
Agricultural Organization, 1988). 
Children need to absorb about 1 mg of iron per day, but their diet often consists 
of foods with little iron content and poor iron availability. Food fortification is the 
preferred way of preventing iron deficiency in those children whose regular diet does 
not provide enough available iron. Fortified cereals could be used to provide extra iron 
to preschool children. Children also will benefit from iron fortification of products 
aimed at the general population (Stekel, 1984b). 
Iron deficiency is a state in which the total amount of iron in the body is reduced 
to such an extent that there are no iron stores and the supply of iron is insufficient 
to meet the requirements of different tissues in the body, including the needs for the 
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formation of hemoglobin in red cells (Hallberg & Rossander-Hulthen, 1989). Women 
of childbearing age with increased iron losses due to menstruation, pregnant women 
in whom iron requirements are considerably higher during pregnancy, and growing 
children, represent the major groups at risk for iron deficiency. Iron deficiency states 
in children are caused by insufficient dietary intake (Dhur & Hercberg, 1989). 
Iron deficiency is the most significant cause of nutritional anemia. The prevalence 
of nutritional anemia is higher in the developing countries, approximately 36%; in 
the industrialized countries it is about 8%. Young children and pregnant women are 
the most affected; global prevalence is estimated at 43% and 51% respectively (Food 
and Agricultural Organization, 1988). Major factors contributing to this widespread 
poor iron nutrition include diets low in available iron in many regions of the world 
and low intakes of iron by certain individuals. 
Vitamin A 
Vitamin A is involved in the health of the eye; it is best known for promoting 
vision in dim light. Adequate vitamin A in the diet helps form rhodopsin in the rods 
of the retina. Rhodopsin is a key material in the generation of electrical impulses 
that send visual message to the brain. If rhodopsin is not formed in the visual cycle, 
night blindness results (McWilliams, 1986). 
Vitamin A in food is absorbed in two main forms. The various carotenoids (pre­
dominantly beta-carotene) that serve as provitamins occur mainly in plant material, 
for example, carrots, green leafy vegetables, red palm oil, yellow vegetables and fruits. 
Preformed retinol is found naturally only in foods of animal origin, notably liver and 
dairy fat products (Food and Agricultural Organization, 1988). 
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The biological activity of vitamin A is conventionally expressed in retinol equiv­
alents (RE), in which one RE equals 12 micrograms of provitamin A carotenoids in 
food (Olson, 1986). The RDA of vitamin A for children 1-6 years old is 400 RE 
(National Research Council, 1989). For most countries in Asia in which rice-based 
diets are prevalent, the supply of preformed vitamin A is negligible (except where 
eggs are eaten). Vitamin A is obtained almost exclusively as carotenoids from fruits 
and vegetables (Food and Agricultural Organization, 1988). 
Mean intakes below the RDA cannot be interpreted to mean that some individ­
uals in the group were malnourished. Nutrient requirements for individuals differ, 
and the RDA are set high enough to meet the requirements of nearly all healthy 
individuals in a given sex and age group in the population. Although intakes below 
the RDA for a nutrient are not necessarily inadequate, the risk of some individuals 
having inadequate intake increases as the mean intake for their group falls further 
below the RDA (United States Department of Agriculture, 1985). 
Vitamin A deficiency ultimately affects most tissues in the body. In humans, the . 
eye is affected in two major ways; a reduction in the rhodopsin concentration in the 
retina, which is noted clinically by abnormal dark adaptation (night blindness), and 
keratinization of the epithelial layers of the conjunctiva and cornea, which in severe 
cases can lead to rupture of the cornea and loss of sight (Olson, 1986). 
Severe vitamin A deficiency (as evidenced by corneal xerophthalmia) is associ­
ated with a high mortality rate, although exactly how high is not known (Wittpen & 
Sommer, 1986). Results of a community-based trial in northern Sumatra, Indonesia, 
confirm the impact vitamin A deficiency may have on child survival. Children ran­
domized to receive periodic mass doses of vitamin A (200,000 lU) every six months 
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suffered a mortality rate only two-thirds that of control (Sommer et al., 1986). 
The worldwide prevalence of vitamin A deficiency continues to claim the lives 
of thousands of children, particularly those in developing countries. It is estimated 
that the death rate from xerophthalmia ranges from 25% to 60%. On the other hand, 
many children with xerophthalmia, who might otherwise survive and become blind, 
were reported to have died of kwashiorkor or marasmus, severe forms of malnutrition 
(Solon, 1986). 
Night blindness and Bitot's spots, the most common manifestation of vitamin A 
deficiency, are well known to the common people of Indonesia. Because the Ministry 
of Health was afraid that some areas where vitamin A deficiency was endemic were 
nor receiving appropriate attention, a nationwide prevalence study was conducted 
from 1977 to 1978. It appears from the study that annually between 60,000 and 
80,000 preschool children suffer severe visual impairment due to vitamin A deficiency 
(Tar wot jo, Tilden, Satibi, & Nendrawati, 1986). 
Although vitamin A deficiency has been recognized for many years as an im­
portant nutritional problem in the Philippines, it is only in the last decade that 
xerophthalmia has been carefully studied. In 1973 a prevalence survey including 
a detailed investigation of factors related to vitamin A deficiency was begun. The 
results showed that 47% of children had low serum vitamin A (Latham & Solon, 
1986). 
Vitamin A deficiency affects primarily the most underprivileged populations 
around the world. These are the same population groups that because of their limited 
socioeconomic condition not only are vulnerable to being vitamin A deficient, but 
also suffer from the lack of a variety of the other essential nutrients. The majority of 
17 
epidemiological studies show that vitamin A deficiency usually does not occur as a 
single entity. Instead, it almost always is accompanied by other nutritional deficien­
cies. Severe vitamin A deficiency in children often is accompanied by protein-energy 
malnutrition (Mejia, 1986). 
Anthropometry 
Anthropometry is the most commonly used direct method for the assessment of 
wide-spread nutrition problems in the world. Anthropometric measurements can be 
used to monitor either normal or abnormal growth in childhood. Height and weight 
are probably the two simplest anthropometric measurements that can be taken to 
assess the nutritional status of a population. Anthropmetric measurements are rela­
tively economical to carry out, are objective, are understandable by the population at 
large, give results which can be numerically graded, and supply information concern­
ing adequate growth (Jelliffe &; Jelliffe, 1989). However, they are subject to bias and 
errors in recording if they are not properly standardized (World Health Organization, 
1983). Such bias and errors reduce the accuracy of a measurement by altering the 
mean value (Gibson, 1990). 
There are many types of measurements that can be made to describe the growth 
of children. Supine length is usually preferred from birth to two years, and most 
growth charts are constructed to display normal standards of length during this 
period. Height is measured in the standing position after 2 years, though length 
standards are available up to 36 months. Weight should be obtained on a reliable 
scale. The infant may be weighed in a basket-type scale, the child on a standing 
scale (Rallison, 1986) or the mother and the child are weighed together, and then the 
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mother's weight is subtracted from the total. 
In the WIC program, the height of a very young child is measured while he/she 
is recumbent. The recumbent length is measured by putting the child on a measuring 
board that has a fixed headboard and a movable footboard. The standing height is 
measured using a metric tape affixed to a vertical surface and a movable block that 
can be brought down to the crown of the head. Children who are able to stand will 
be weighed on a platform-beam scale, but infants or very young children will be 
weighed on a level pan scale with a beam and movable weight on which the children 
can sit or lie down. 
Research on malnutrition has relied primarily on head circumference, weight, and 
height. These measures differ, however, in extent to which they may be considered 
indicators of nutritional status, past and current. Head circumference, which reflects 
brain growth, is a relatively insensitive measure of general nutritional status. Gross 
alterations in brain size are reflected in head circumference only if the nutritional 
deprivation occurred in the first two years of life (Barrett & Frank, 1987). Certain 
non-nutritional factors, genetic variation, and cultural practices (such as binding of 
the head during infancy) may also influence head circumference (Gibson, 1990). With 
nutritional deprivation, weight first fails to increase and then declines. Unlike weight, 
height does not decrease with nutritional deprivation, but only fails to increase. A 
child with depressed height for age is considered chronically malnourished or stunted, 
while a child with depressed weight for height is considered acutely malnourished or 
wasted (Barrett & Frank, 1987). 
Weight for age in children from six months to seven years of age can be used 
as an index of nutritional status. A major limitation is that it neither takes into 
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account genetic differences in height nor distinguishes between present and long-term 
malnutrition; as a result, children with a low weight for age are not necessarily wasted. 
They may be genetically short or their low weight for age may be associated with 
stunting, a condition characterized by low height for age but a weight appropriate to 
their short stature (Gibson, 1990). 
Anthropometric reference data may be derived from two largely dissimilar sources: 
local and international. Local reference data should be compiled from measurements 
on well-nourished, healthy individuals, selected from a local elite group. The group 
should be ethnically and genetically representative of the population to be inves­
tigated. Such data may be preferred where ethnic and genetic factors influencing 
growth potential predominate. Where, however, ethnic and genetic differences are 
considered less important than the influences of nutrition, infection, parasitic disease, 
and environmental factors, international reference data may be preferred as standards 
(Gibson, 1990). 
The most commonly used growth standards in North America are those prepared 
by an expert committee for the National Center for Health Statistics (NCHS). The 
United States NCHS percentile curves for assessing physical growth of children are 
based on a large, nationally representative sample. The data consist of accurate 
measurements made on children from birth to eighteen years of age and are mainly 
cross-sectional (Gibson, 1990). Using this standard as a reference, investigators have 
determined the extent to which the children are growing normally, advanced, or 
delayed for their age. Furthermore, this standard is used to infer whether children 
are either obese or undernourished for their height (Frisancho, 1990). 
Based on body weight there are four categories of nutritional status (Gomez, 
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G al van, Cravioto, & Frenk, 1955). Normal nutritional status is when the actual 
body weight is greater than 85% of the average theoretic weight for age. First degree 
(mild malnutrition), second degree (moderate malnutrition), and third degree (se­
vere malnutrition) correspond to 85-75%, 75-60%, and less than 60% of the average 
theoretic weight for age. 
Waterlow (1972) classified the nutritional status of children based on weight for 
height and height for age using the 50th percentile of the Boston standard. There are 
four broad categories: normal; malnourished but not retarded (wasting); retarded but 
not malnourished (stunting); and malnourished and retarded (wasting and stunting). 
The World Health Organization has recently produced a publication of per­
centiles for weight and height, recalculated from the NCHS data, for use as an inter­
national reference. The data are particularly intended for use in countries where no 
appropriate local reference data are available (World Health Organization, 1983). 
Factors Affecting Nutritional Status 
The fact that we know what nutrient deficiency causes the malnutrition that we 
see and diagnose does not mean that we understand the often complex underlying 
causes of the disease. Latham (1979) proposed four important causes of malnutrition. 
The first cause is lack of knowledge. People are often unaware of the need to feed 
young children fairly frequently. Older children and adults may be able to get all their 
nutritional requirements in two meals a day. But an infant or preschool-age child 
cannot, especially if the staple food is a bulky, carbohydrate-rich food like plantain, 
cassava, sweet potatoes or yams, or even a cereal such as maize, millet, rice, or wheat. 
The second cause is a lack of food production. There are many reasons why food 
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production in a particular area and/or by certain families may be low. Production 
can be affected by climatic conditions, the suitability of the soil for certain crops, 
and limited knowledge of agriculture. The third cause of malnutrition is uneven 
distribution of food. Within the family the nutritionally vulnerable members often 
have lowest priority and therefore little choice of what food is available at any meal. 
Uneven distribution in a community may be due to poverty. Foods rich in animal 
protein and fat are more expensive than carbohydrate foods. Poor distribution of 
food in a country as a whole may result in a lack of certain foods in some areas. The 
fourth cause of malnutrition is infectious and parasitic diseases. They are prevalent 
in many developing countries and young children are especially affected. 
Undernutrition is a manifestation of the 'poverty syndrome' affecting large seg­
ments of the populations of the developing countries (Gopalan, 1980). The other 
attributes of the "poverty syndrome" are unemployment or underemployment, poor 
sanitation, poor housing and clothing, and a low level of literacy. Nearly 30% of the 
population of some developing countries live below the poverty line, meaning that 
even if members of this population group expend 90% of their total income on food, 
they will still not be able to afford an adequate diet. Berg (1987) stated that mal­
nutrition has many roots: inadequate food supply, limited purchasing power, poor 
health conditions, and incomplete knowledge about nutrition. 
There is no argument about the importance of inadequate income as a major 
constraint to better nutrition. In Indonesia, anemic plantation workers consume diets 
very low in calories and protein, and they also belong to the lowest income group. An 
increase in income is likely to be effective if coupled with better education of parents 
and a favorable environment (Soekirman, 1978). 
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When a family is barely subsisting, additional children may reduce the per capita 
availability of food to a dangerous level (Robson, 1972). Economic considerations 
may be an important cause of improper nutrition. Impoverished families with many 
children may be unable to purchase sufficient food. 
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CHAPTER 3. METHODOLOGY 
Method 
This study was based on an investigation of food frequency and nutritional status 
of children in the Iowa WIC program. Two sites, Ames and Des Moines, were chosen 
as locations for the study. Only WIC clients who were categorized as Asian natives 
were considered. Children under five years old were identified as the sampling unit. 
The instruments used were: the Iowa WIC certification form (Iowa WIC Pro­
gram, 1990), the Iowa WIC food frequency questionnaire (Iowa WIC Program, 1988), 
and a questionnaire that contained background information about the parents in­
cluding education, length of time in the United States, length of time in the WIC 
program, and plans for the future. The WIC certification form contains information 
about monthly family income, household size, and data about the children, such as 
date of birth, sex, and anthropometric measurements. This form is administered by 
WIC personnel every six months. Only the last point of data was used. 
The Iowa WIC food frequency questionnaire also is administered by WIC person­
nel every six months. The most recent administration by WIC was used as the first 
point of data of this study. A revised food frequency questionnaire was developed for 
collecting point two data six months following the administration of the Iowa WIC 
food frequency questionnaire. It included additional common Asian food items eaten 
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Table 3.1: Additional Asian food items in the revised food frequency 
Food groups Food items 
Meat and meat 
alternates 
Vegetables 
Fruits mangoes, papayas, cantaloupe, lemons, limes, 
oriental canned fruits, rhambutan, lychee, 
and loganberry 
mung beans, black beans, red beans, black 
eyed beans, peeled mung beans, soybeans and 
soybean products (tofu and tempeh), and 
cucumbers 
fresh water fish, salty fish, mackerel, 
sardines, squid, oyster, shrimp, stomach 
(organ meats), coagulated bloods, and cashews 
by the selected sample in the United States. The Asian food items were added to 
the following food group categories: fruits; vegetables; and meat and meat alternates 
and contained similar nutrients. See Table 3.1 for details of additional food items. 
Nutrition personnel from the state WIC program were consulted in developing and 
reviewing the revised food frequency questionnaire. 
Anthropometric measurements were taken as indicators of children's growth to 
reflect nutritional status. Anthropometric measurements included weight and height 
of the children. Weight of a very young child is measured on a leveled pan scale with 
a beam and movable weight, while they are lying down. For an older child, the body 
weight is measured using a platform beam scale with a movable weight. In cases 
where the child cannot be weighed alone, he/she can be weighed with his/her mother 
on the platform weight scale. Then, the weight of the mother is subtracted from the 
observed weight. 
Length of a very young child is obtained in the recumbent position using an 
infantometer. An infantometer is a device which consists of a flat board with a fixed 
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headboard and a movable footboard which are perpendicular to the table surface. 
The device has a fixed measuring tape marked off in millimeters or inches with its 
zero end at the edge of the headboard. The child's length is recorded as the distance 
between the headboard and footboard. To obtain accurate measurements two people 
are required. The assistant stands at the head of the table and holds the child's head 
so the child looks vertically upward with the crown of the head against the headboard. 
The examiner straightens the child's legs holding the feet with toes pointed directly 
up, and moves the footboard against the feet. The measurement is indicated by the 
position of the footboard. 
The length of an older child is measured with a standiometer consisting of a 
metric tape affixed to a vertical surface and a movable block that can be brought 
down to the crown of the head. The movable block is brought down until it touches 
the head, and then the measurement is recorded. 
Prior to the study a pilot test of the revised food frequency questionnaire was 
conducted with ten Asian children in Ames to ensure whether there were additional 
food items or not. No revisions were made as a result of pilot testing, so the instru­
ment was then judged ready for use. 
A short training session to show how to administer the questionnaire was held 
by the researcher to help WIC personnel in conducting interviews. This training took 
about 25 minutes. Pictures of Asian foods were distributed to the WIC personnel 
who were responsible for interviewing clients. 
This study used a volunteer sample. Invitations to participate in the study were 
distributed to WIC clients in the clinic sites. Interviews were then scheduled by the 
WIC personnel on appointment dates, and during those times they administered the 
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questionnaires. 
At the Ames site, there were 60 people who agreed to participate. During inter­
viewing, however, only 12 people came to the WIC clinic. Those who did not come 
to the clinic were interviewed in their homes by the researcher. Out of the 60 people 
who initially agreed to participate, 41 completed the questionnaires. Some withdrew 
from participation for many different reasons. Each interview took approximately 
20 minutes. In Des Moines, 36 clients were interviewed by the WIC staff. During 
data analysis two cases were dropped because of incomplete information. The data 
producing sample was 75 participants. Six parents were known to have two children 
each. 
Statistical Analysis 
The anthropometric ratios of weight for age, height for age, and weight for 
height were used to calculate the position of the children based on the median of the 
WHO standards. The children's weight and height measurements were divided by 
the median of the WHO standards for their age. The weight for height measurements 
also were divided by the median of the WHO standards. Through this calculation, 
the percentages of the WHO median achieved by each child for all three ratios was 
determined. 
The weight for age of the children was classified by the Gomez classification 
to obtain a picture of their nutritional status (Gomez, Gal van, Cravioto, & Frenk, 
1955). There are four categories of nutritional status: normal, mild malnutrition, 
moderate malnutrition, and severe malnutrition. 
The height for age and the weight for height were classified by the Waterlow 
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classification (Waterlow, 1972). Four broad categories of malnutrition are defined: 
normal; wasting; stunting; and stunting and wasting. 
The food frequency questionnaire resulted in a dietary score which described 
the number of food servings eaten by a child each day. The dietary score, then, 
reflected relative nutrient intakes based on the Recommended Dietary Allowances 
(Clark, 1989). 
Using demographic and socioeconomic characteristics, the nutritional status and 
dietary scores (obtained from the revised food frequency questionnaire) of the children 
were analyzed. Statistical analyses using the t-test compared means for nutritional 
status and for dietary scores. The dietary scores obtained from the original WIC 
questionnaire and from the revised food frequency questionnaire also were compared 
using the t-test. 
The demographic and socioeconomic factors, as independent variables, were en­
tered in regression analysis using stepwise procedure with the dependent variables 
of weight for age, height for age, weight for height, and dietary scores. The dietary 
scores were obtained by determining the number of times per day foods were eaten 
and then these frequencies were tallied for the five major food groups. 
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CHAPTER 4. RESULTS AND DISCUSSION 
Description of Sample and Their Parents 
Children who participated in this study were between 12 and 58 months old. 
The distribution of age is presented in Table 4.1. The smallest percentage of the 
sample was 12 months old (9.3%) and the largest group in the sample was between 
25-36 months old (29.4%). 
Table 4.1: Distribution of children's ages 
Age n % 
(months) (n=75) 
12 7 973 
13-24 18 24.0 
25-36 22 29.3 
37-48 12 16.0 
49-60 16 21.3 
The sample consisted of respondents who originated from nine Asian countries. 
About 23.4% of the sample came from Laos, 19.5% from Korea, 15.6% from Indonesia, 
and 13.0% from Vietnam. China, Taiwan, Cambodia, Malaysia, and Philippinnes 
contributed 7.8%, 6.5%, 6.5%, 5.2%, and 2.6%, respectively. 
More than 50% of the sample's parents were young couples under 30 years old. 
The youngest father was 23 years old and the oldest was 64 years old, while the 
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youngest mother was 19 years old and the oldest was 60 years old. The average age 
of the fathers was 33 years and the mothers was 31 years. 
The family size ranged from three to eight. About 70.7% of them could be 
considered small families as they had 1-2 children. There were 16.0% of the families 
who had 3-4 children, and 13.3% had 5-7 children. 
The parents had been in the United States (US) for an average of 53 months. 
About 35.1% had been here for 2 years and 24.7% more than 5 years. There were 
15.6% of the parents who had been in the US for more than 10 years. The families 
had been participating in the WIC program for an average of 26 months. 
The fathers had a better education than the mothers on the average. Education 
was categorized into six levels (Table 4.2). About 43.5% of the sample's fathers had 
a master's degrees while 8.7% of mothers had a masters degrees. There were many 
parents who had not completed the high school degree (27.5% of fathers; 31.9% of 
mothers). 
Table 4.2: Education level of parents 
Education level Father (n =69) Mother (n =69) 
(n) (%) ( n )  (%) 
Did not complete high school 19 27.5 22 31.9 
High school graduate 10 14.5 10 14.5 
Post high school education 1 1.4 4 5.8 
Bachelor's degree 6 8.7 27 39.1 
Master's degree 30 43.5 6 8.7 
Ph.D. degree 3 4.3 0 0.0 
Almost half (49.4%) of the families were planning to return to their home coun­
tries. There was a significant number of families (32.5%) who planned to stay in the 
US, while the rest of them (18.2%) did not know whether they would return to their 
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home countries or stay in the I S. 
Family incomes ranged between $361 and S 1.894 per month with an average of 
$1020. More than half of the families (57.7%) had an income below $1050. Table 4.3 
shows the families income distribution. 
Table 4.3: Family income distribution 
Income n % 
( S )  (n=75) 
350- 700 19 26.8 
701-1050 22 31.0 
1051-1400 16 22.5 
1401-1750 9 12.7 
>1750 5 7.0 
no response 4 -
Anthropometry 
The weight and height measurements of the children are presented in a number 
of ways. Table 4.4 categorizes the children into age groups, with mean weight and 
height for each particular age group. 
Table 4.4: Mean weight and height by age 
age n % Mean weight Mean height 
(months) (n=75) (kg) (cm) 
12 7 9.3 9.6 72.3 
13-24 18 24.0 11.1 79.8 
25-36 22 29.3 13.4 88.0 
37-48 12 16.0 14.7 95.4 
49-60 16 21.3 16.3 101.6 
To determine the proportion of children with low nutritional status, cut-off 
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points have to be chosen for indicators of weight for age, height for age, and weight 
for height. Based on cut-off points of median, -1 SD, and -2 SD, Table 4.5 indicates 
the percentage of children with low or not low weight for age, height for age, and 
weight for height. 
Table 4.5: Nutritional status with different cut-off points 
Cut-off points Weight for age Height for age Weight for height 
Low Not low Low Not low Low Not low 
( % )  ( % )  ( % )  ( % )  ( % )  ( % )  
Median 60.0 40.0 81.1 18.9 31.1 68.9 
-1 SD .34.7 65.3 52.0 48.0 5.3 94.7 
-2 SD 2.7 97.3 18.7 81.3 0.0 100.0 
Such a choice of cut-off points is an arbitrary one. For intervention purposes, a 
particular nutrition program might use the first cut-off point rather than the second 
or the third one. If the WIC program used between median as the cut-off point 
there would be many children who would be considered as having a low nutritional 
status. As a consequence, the WIC program would need more effort to improve the 
nutritional status of the children. On the other hand, with a cut-off point of -2 SD 
the WIC program might not have to worry about children's nutritional status because 
most of them would fall in the not low nutritional status. The later cut-off point for 
the reference population was 95.48% as not low and 4.52% as low nutritional status 
(WHO, 1983). 
Table 4.6 shows the percentages of children in the sample using the WHO per­
centiles of weight for age, height for age, and weight for height. For the indicator 
height for age, there were more children (20.0%) who fell in the third centile com­
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pared to the WHO reference which is only 3.0%. Success or failure of a nutrition 
program can be judged by the change over a period of time in the proportion of 
children moving from the lower centiles to the higher centiles. 
Table 4.6: Percentage of children using WHO percentiles 
Centiles Weight for age Height for age Weight for height 
(n) ( % )  (n) ( % )  (n) ( % )  
3rd 4 5.3 15 20.0 0 0.0 
5th 3 4.0 7 9.3 0 0.0 
10th 9 12.0 5 6.7 1 1.3 
20th 15 20.0 17 22.7 8 10.7 
30th 4 5.3 5 6.7 5 6.7 
40th 6 8.0 5 6.7 5 6.7 
50th 6 8.0 8 10.7 10 13.3 
60th 6 8.0 6 8.0 13 17.3 
70th 3 4.0 1 1.3 4 5.3 
80th 8 10.7 3 4.0 8 10.7 
90th 6 8.0 2 2.7 8 10.7 
95th 3 4.0 0 0.0 4 5.3 
97th 2 2.7 1 1.3 9 12.0 
Using the median of the World Health Organization (WHO) reference, the ratios 
of weight for age, height for age, and weight for height for each child are corrected 
for sex and age to indicate the percentage of the WHO standard obtained by each 
individual. Table 4.7 reports the mean percentage of the WHO standard obtained 
by a specific age group. 
Most of the age groups of the children are close to obtaining 100% of the WHO 
standard. They even reached more than 100% of the mean indicator for weight for 
height. The indicator of weight for age in children is an index of current nutritional 
status but its major limitation is that it does not take into account height differences. 
On the other hand, height for age can be used as an index of past nutritional status. 
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Table 4.7: Classification of children using WHO standard 
Age n Mean wt for age Mean ht for age Mean wt for ht 
( months) (n=75) ( % )  ( % )  ( % )  
12 7 97.3 96.0 106.3 
1.3-24 18 97.1 96.0 105.2 
25-36 22 100.3 96.9 106.0 
37-48 12 96.3 96.4 101.6 
49-60 16 95.1 95.2 100.9 
The mean weight for height shown on Table 4.7 indicated that all children had weight 
which was appropriate for their height. 
Table 4.8 reports percentages of children using the Gomez classification. The 
Gomez classsification is one of the earliest classification systems of nutritional status 
based on weight for age of Mexican children (Gomez, Gal van, Cravioto, &; Frenk, 
1955). In this system, the level of nutritional status is classified into first degree 
(mild malnutrition), second degree (moderate malnutrition), and third degree (severe 
malnutrition), corresponding to body weight between 85 and 75%, 75 and 60%, and 
less than 60% of the average theoretic weight for age, respectively. About 13% of 
children in the WIC program fell into mild malnutrition. 
Table 4.8: Percentage of children using Gomez classification 
Category of Expected weight for age n % 
nutritional status ( % )  (n=75) 
Normal >85 65 86.7 
Mild malnutrition • 85-75 10 13.3 
Moderate malnutrition 75-60 0 0.0 
Severe malnutrition <60 0 0.0 
The Waterlow classification system uses both height for age and weight for height 
as indices, and the 50th percentile of the Boston standard as the reference (Waterlow, 
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1972). Four broad categories of malnutrition are defined; normal: wasting; stunting: 
and stunting and wasting. Table 4.9 indicates percentages of children based on the 
Waterlow classification. Most children (90.7/î ) from the sample in the VVTC program 
would be classified with normal nutritional status. 1.3% wasted, and 8.09c stunted. 
Wasted, stunted, or stunted and wasted children should have the highest priority in 
a nutrition program. 
Table 4.9: Percentage of children using Waterlow classification 
Height for age Weight for height (n=75) 
(%) >87.5% <87.5% 
n (Normal) n (Wasting) 
>90% 68 9ÔJ i O 
(Normal) 
<90% 6 8.0 0 0.0 
(Stunting) 
Dietary Score 
The mean dietary score of the children was 15. It means that children ate 15 
servings per day of 5 major food groups and 4 subgroups. The five major food groups 
are milk and milk products; fruits; vegetables; grains, breads, cereals; and meat and 
alternates. The four subgroups are citrus, melon, and berries; dark green and deep 
yellow vegetables; starchy vegetables; and whole grains. 
The higher the dietary score the greater chance of meeting the Recommended 
Dietary Allowances (RDA) for a sum of nutrients. More than half of the children 
(50.7%) had a dietary score between 11-15. Table 4.10 reports the distribution of 
children's dietary scores. 
Table 4.10: Dietary scores of children 
Dietary score n 
(n=75) 
% 
OO V I 
1 1.3 
<10 5 6.7 
<15 38 50.7 
>15 31 41.3 
The dietary score corrected by age can be translated into a risk code developed 
by VVIC. Children aged between 1-3 years old with a dietary score <8 have a risk 
code of 91. It means that the overall diet is less than or equal to 80% of the RD.A. 
for 11 nutrients (protein, calcium, iron, magnesium, phosphorus, vitamins A, C, B6, 
612, and thiamine, and riboflavin). 
A risk code of 92 corresponds to a dietary score of <10 for children aged 1-3 years 
old. It means that the diet is less than or equal to 80% of the RDA for 5 nutrients 
(calcium, magnesium, iron, vitamin A, and C). A risk code of 93 is equivalent to 
a dietary score of <15, which means that the diet is 80%-100% of the RDA for 11 
nutrients. The risk codes of 91, 92, and 93 for children aged 4-6 years old correspond 
to dietary scores of <7, <9, and <15, respectively (Table 4.11 and Table 4.12). 
Table 4.11: Dietary scores and risk codes of children 1-3 
years old 
Dietary score Risk code 
<8 91 (<80% of RDA for 11 nutrients) 
<10 92 (<80% of RDA for 5 nutrients) 
<15 93 (80-100% of RDA for 11 nutrients) 
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Table 4.12: Dietary scores and risk codes of children 4-6 
years old 
Dietary score Risk code 
<7 91 (<80% of RDA for 11 nutrients) 
<9 92 (<80% of RDA for 5 nutrients) 
<15 93 (80-100% of RDA for 11 nutrients) 
Dietary Score and Nutritional Status 
To test the hypothesis that the children's dietary scores in the Ames WIC are 
equal to children's dietary score in the Des Moines WIC t-test analysis was used. 
The t-test compared the mean dietary score of group 1 (Ames) and the mean dietary 
score of group 2 (Des Moines). Homogenity of variance was tested. The resulting 
F-value (1.38) was not significant; therefore, the pooled variance estimate was used. 
As Table 4.13 indicates, the mean of group 1 was 15.38 compared with the mean of 
14.39 for group 2. The resulting t-value was 1.48 with 73 degrees of freedom. The 
findings show that there is no significant difference between the children's dietary 
scores in the Ames WIC and the Des Moines WIC. 
The next hypothesis tested was that the children in the Ames WIC have weight 
for age based on median of WHO reference (WAMED) equal to children in the Des 
Moines WIC. The t-test on Table 4.13 indicates that the F-value (1.35) was not 
significant; therefore, the pooled variance estimate was used. The mean of group 1 
was 101.21 compared to the mean of 93.50 for group 2. The t-value (2.80) indicated 
that there was a highly significant difference in weight for age between children in 
the Ames WIC and the Des Moines WIC (p<.01). 
Another indicator of nutritional status, i.e. height for age was also tested using 
Table 4.13: Comparison of Ames WIC and Des Moines WIC groups with children's 
dietary score (DS), weight for age (WAMED), height for age (HAMED), 
and weight for height (WIIMED) 
Groups Variable n Mean SD F 2-tail prob. Pooled variance Separate variance 
t DF 2-tail prob. t DF 2-tail prob. 
Ï DS 39 1538 3.12 1.38 0.343 L48 73 Ô7Ï44 L49 73 OTHI 
2 DS 36 14.39 2.67 
1 WAMED 39 101.21 11.03 1.35 0.364 2.80** 73 0.007 2.78 69 0.007 
2 WAMED 36 93.50 12.82 
1 HAMED 39 97.49 4.48 1.15 0.671 2:57** 73 0.012 2.58 73 0.012 
2 HAMED 36 94.92 4.17 
1 WHMED 39 106.07 7.84 1.46 0.252 2.10* 73 0.040 2.08 68 0.041 
2 WHMED 36 101.88 9.48 
**p<.01. 
*p<.05. 
" Group 1= 
Group 2= 
Ames WIC site. 
Des Moines WIC site. 
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the t-test. The results showed that the F-value (1.15) was not significant. The t-
value (2.57) of pooled variance estimate indicated that children in Ames WIC, with 
the mean height for age of 97.49, were highly significantly diff'erent from children in 
Des Moines WIC who had a mean of 94.92 (p<.01). 
The last indicator of nutritional status was weight for height. The t-value (2.10) 
of pooled variance estimate indicated that the mean weight for height of children in 
the Ames WIC was significantly higher than that of children in the Des Moines WIC 
(p<.05). 
Based on its distribution, family income was grouped into two groups. Group 
1 was families with income less than $993 and group 2 was greater than or equal to 
$993. This cut-off point represented the median of family income. We hypothesized 
that the children's dietary scores from lower income families (group 1) are equal to 
children's dietary scores from higher income families (group 2). The t-test analysis 
was conducted to examine the hypothesis. Table 4.14 shows that the F-value (1.02) 
was not significant. Consequently, the pooled variance estimate had to be used. The 
t-value (-0.80) with 69 degrees of freedom was not significant and resulted in not 
rejecting the null hypothesis. We concluded that the mean children's dietary scores 
from lower income families (14.63) was similiar to that of children's from higher 
income families (15.19). 
We hypothesized that weight for age of children from lower income families 
(group 1) and from higher income families (group 2) is equal. The t-test on Table 4.14 
shows that the F-value (1.00) was not significant. The t-value (-0.15) of pooled 
variance estimate indicated that it was not significant. We failed to reject the null 
hypothesis and concluded that the mean weight for age (97.87) of group 1 was similar 
Table 4.14: Comparison of lower and higher income groups with children's dietary 
score (DS), weight for age (WAMED), height for age (HAMED), and 
weight for height (WHMED) 
Group"^ Variable n Mean SD F 2-tail prob. Pooled variance Separate variance 
t DF 2-tail prob. t DF 2 tail prob. 
1 DS 35 14.63 2.99 1.02 0.942 -0.80 69 0.425 -0.80 69 0.425 
2 DS 36 15.19 2.96 
1 WAMED 35 97.87 12.55 1.00 0.997 -0.15 69 0.881 -0.15 69 0.881 
2 WAMED 36 98.32 12.56 
1 HAMED 35 96.00 4.12 1.43 0.303 -0.78 69 0.436 -0.79 68 0.435 
2 HAMED 36 96.84 4.92 
1 WHMED 35 104.38 8.69 1.12 0.750 -0.03 69 0.978 -0.03 69 0.978 
2 WHMED 36 104.44 9.18 
" Group 1= family income < $993. 
Group 2= family income > $993. 
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to the mean weight for age (98.32) of group 2. 
We also hypothesized that the mean height for age of children from lower income 
families (group 1) and from higher income families (group 2) is equal. Table 4.14 
indicates that the pooled variance estimate should be used since the F-value (1.43) 
was not significant. The t-value (-0.78) was not significant and we concluded that 
the mean height for age (96.00) of group 1 and the mean of 96.84 of group 2 were 
similar. 
The mean weight for height (104.38) of group 1 was compared to the mean 
(104.44) of group 2. The t-value (-0.03) of pooled variance estimate was not signifi­
cant. It implied that family income didn't differentiate the weight for height. 
Family size had been categorized into small family size with less than five mem­
bers (group 1) and large family size with more than four members (group 2). We 
hypothesized that the children's dietary scores of group 1 are similar to that of group 
2. The t-test on Table 4.15 indicated that the t-value (-0.43) of pooled variance 
estimate was not significant. As a result we failed to reject the null hypothesis and 
concluded that the children's dietary scores of small family size were similar to those 
from large family size. 
Table 4.15 indicates that the mean weight for age of group 1 was 99.87 and 
of group 2 was 91.81. The t-value (2.65) of pooled variance estimate was highly 
significant (p<.01). Consequently, the null hypothesis that the mean weight for age 
of group 1 is similar to that of group 2 was rejected. 
Variable height for age also was tested using t-test analysis and presented in 
Table 4.15. With the mean of 97.24 for group 1 and 93.88 for group 2, the t-value 
(3.12) of pooled variance estimate was highly significant (p<.01). It was concluded 
Table 4.15; Comparison of small and large family size groups with children's dietary 
score (DS), weight for age (WAMED), height for age (HAMED), and 
weight for height (WHMED) 
Group" Variable n Mean SD F 2-tail prob. Pooled variance Separate variance 
t DF 2-tail prob. t DF 2-tail prob 
Ï DS 53 14.81 3J3 TjGS" 0.222 -0.43 73 ÔIÔGG ^ol« 50 0.63^ ' 
2 DS 22 15.14 2.46 
1 WAMED 53 99.87 12.83 1.80 0.140 2.65** 73 0.010 2.99 52 0.004 
2 WAMED 22 91.81 9.56 
1 HAMED 53 97.24 4.51 1.63 0.221 3.12** 73 0.003 3.45 50 0.001 
2 HAMED 22 93.88 3.54 
1 WHMED 53 105.07 8.66 1.10 0.756 1.55 73 0.126 1.52 38 0.138 
2 WHMED 22 101.63 9.08 
**p<.01. 
" Group 1= family size < 5. 
Group 2— family size > 5. 
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that nutritional status, measured by height for age, of children from small family size 
was better than that of children from large family size. However, when measured by 
weight for height, the t-value (1.55) of pooled variance estimate was not significant. 
This means that family size can not differentiate weight for height between the groups. 
There was a large variation in length of stay in the United States (US). The 
range was 1-171 months. Using the median as the cut-ofF point, the length of stay 
in the US was grouped into two groups. Group 1 was parents who had stayed in the 
US for less than 47 months and group 2 had stayed in the US 47 or more months. 
Then, a t-test analysis was used to compare the means of variables: children's 
dietary scores, weight for age, height for age, and weight for height. Table 4.16 
indicates that the mean children's dietary scores was 14.90 for group 1 and 14.91 
for group 2. The F-value (1.28) was not significant indicating that the variance 
between the two groups was similar. Consequently, the pooled variance was used as 
an estimate. The t-value (-0.02) was not significant and resulted in not rejecting 
the null hypothesis. We concluded that the length of stay in the US did not have a 
noticable effect on the children's dietary scores. 
Table 4.16 indicates that the mean weight for age on group 1 was 95.68 and on 
group 2 was 99.60. The F-value (1.72) was not significant and the t-value (-1.37) of 
the pooled variance estimate also was not significant. The null hypothesis, then, was 
not rejected. We concluded that weight for age for both groups was similar. 
The height for age variable came to a different result. The F-value (1.18) was not 
significant but the t-value (-2.28) of pooled variance estimate was significant (p<.05). 
As Table 4.16 indicates the mean height for age of group 1 was 95.18 compared to 
the mean of 97.49 for group 2. The findings indicated that there was a significant 
Table 4.16: Comparison of length of stay in the US groups with children's dietary 
score (DS), weight for age (WAMED), height for age (HAMED), and 
weight for height (WHMED) 
Group" Variable n Mean SD F 2-tail prob. Pooled variance Separate variance 
t DP 2 tail prob. t DF 2-tail prob. 
Ï DS 40 14.90 L28 0.454 -0.02 73 0.983 ^TÔ2 68 ÔJ)84 
2 DS 35 14.91 3.15 
1 WAMED 40 95.68 10.72 1.72 0.102 -1.37 73 0.176 -1.34 63 0.185 
2 WAMED 35 99.60 14.06 
1 HAMED 40 95.18 4.20 1.18 0.614 -2.28* 73 0.026 -2.26 70 0.027 
2 HAMED 35 97.49 4.57 
1 WHMED 40 103.39 8.02 1.49 0.226 -0.70 73 0.484 -0.69 66 0.491 
2 WHMED 35 104.83 9.80 
*p<.05. 
" Group 1= parents stayed in the US < 47 months. 
Group 2= parents stayed in the US > 47 months. 
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difference between height for age of group 1 and height for age of group 2 (p<.05). 
Table 4.16 indicates that the F-value (1.49) on variable weight for height was 
not significant. The pooled variance estimate had to be used. The t-value (-0.70) 
was not significant and the conclusion was that there was no significant difference 
between the mean weight for height between the groups. 
There were several families who were new clients in the WIC program. They had 
been registered for a month as WIC participants. There also were families who had 
been in the WIC program for more than 7 years. The length in the WIC program 
had been chosen as an indicator to differentiate the children's dietary scores and 
anthropometric measurements. We grouped them into two groups. The first group 
had been in the WIC program less than 23 months and the second group greater 
than or equal to 23 months. The cut-off point of 23 months was the median of the 
length in the WIC program. 
Table 4.17 shows that the mean children's dietary scores was 14.49 for group 1 
and for group 2 was 15.36. The F-value (1.09) was not significant; therefore, pooled 
variance estimate should be used. The t-value (-1.29) with 73 degrees of freedom 
was not significant. The findings resulted in not rejecting the null hypothesis. We 
concluded that the children's dietary scores of group 1 were similar to those of group 
2. 
The t-test analysis on Table 4.17 indicates that the mean weight for age of group 
1 was 94.04 and of group 2 was 101.27. The F-value (1.67) was not significant and the 
t-value of pooled variance estimate was -2.61. With 72 degrees of freedom the t-value 
was highly significant (p<.01) and we rejected the null hypothesis. The conclusion 
was that the children's weight for age of group 1 and of group 2 was not similar. 
Table 4.17: Comparison of length of time in the WIC program groups with children's 
dietary score (DS), weight for age (WAMED), height for age (UAMED), 
and weight for height (WHMED) 
Group'^ Variable n Mean SD F 2-tail prob. Pooled variance Separate variance 
t DP 2-tail prob. t DP 2 tail prob. 
Ï DS 39 14.49 2^86 ÏM 0.797 -1.29 73 0.200 ^129 72 ÔI2ÔÏ 
2 DS 36 15.36 2.99 
1 WAMED 39 94.04 10.43 1.67 0.122 -2.61** 73 0.011 -2.58 66 0.012 
2 WAMED 36 101.27 13.50 
1 HAMED 39 95.73 3.33 2.72** 0.003 -1.05 73 0.298 -1.03 57 0.308 
2 HAMED 36 96.82 5.49 
1 WHMED 39 101.60 7.76 1.44 0.273 -2.60** 73 0.011 -2.58 68 0.012 
2 WHMED 36 106.73 9.31 
**p<.01. 
" Group 1= parents participated in the WIC program < 23 months. 
Group 2= parents participated in the WIC program > 23 months. 
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The longer participants in the WIC program had children with higher percentage of 
weight for age. 
Table 4.17 indicates that the F-value of variable height for age (2.72) was highly 
significant (p<.01). The variance of both groups was different so the separate variance 
estimate was used. The t-value (-1.03) was not significant and we failed to reject 
the null hypothesis. There was no difference between groups 1 and 2 on the variable 
height for age. 
The mean weight for height of group 1 was 101.60 and of group 2 was 106.73. 
Table 4.17 showed that the F-value (1.44) was not significant. The t-value (-2.60) 
of pooled variance estimate was highly significant (p<.01). The conclusion was that 
the longer participants were in the WIC program the higher the weight for height of 
their children. 
Education of fathers was grouped into group 1 which included: did not complete 
high school, high school graduate, and post high school education and group 2 which 
included: bachelor's degree, master's degree, and Ph.D. degree. Group 1 represented 
lower education and group 2 higher education. 
As indicated on Table 4.18, the F-value (1.38) of variable children's dietary 
scores was not significant. The mean of group 1 was 14.39 and 15.38 of group 2. 
The t-value (-1.48) of pooled variance estimate was not significant. Consequently, 
the null hypothesis was not rejected. Education of father did not differentiate the 
children's dietary scores. 
Table 4.18 indicates that the mean weight for age of group 1 was 93.50 and 
101.21 of group 2. The F-value (1.35) was not significant; therefore, the pooled 
variance estimate was used. The t-value (-2.80) was highly significant (p<.01) and 
Table 4.18: Comparison of father's lower education and father's higher education 
groups with children's dietary score (DS), weight for age (WAMED), 
height for age (HAMED), and weight for height (WHMED) 
Group" Variable n Mean SD F 2-tail prob. Pooled variance Separate variance 
t DP 2-tail prob. t DF 2 tail prob. 
Ï DS 36 14.39 2.67 1.38 Ô1343 ^48 Ti oTT# ^49 73 67Ï41 
2 DS 39 15.38 3.13 
1 WAMED 36 -93.50 12.82 1.35 0.364 -2.80*+ 73 0.007 -2.78 69 0.007 
2 WAMED 39 101.21 11.03 
1 HAMED 36 94.92 4.17 1.15 0.671 -2.57** 73 0.012 -2.58 73 0.012 
2 HAMED 39 97.49 4.48 
1 WHMED 36 101.88 9.48 1.46 0.252 -2.10* 73 0.040 -2.08 68 0.041 
2 WHMED 39 106.07 7.84 
**p<.01. 
*p<.05. 
" Group 1= 
Group 2= 
father's education < bachelor's degree, 
father's education > bachelor's degree. 
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led to the rejection of the null hypothesis. There was a significant difference between 
the weight for age of group 1 and of group 2. Children whose fathers had higher 
education tended to have better weight for age. 
The pooled variance estimate of variable height for age was used since the F-
value (1.15) was not significant. The t-value (-2.57) was highly significant (p<.01). 
With the mean height for age of 94.92 for group 1 compared to 97.49 for group 2 
we concluded that the higher the father's education the better the nutritional status 
measured by height for age. 
The F-value (1.46) of variable weight for height was not significant. The t-value 
(-2.10) of pooled variance estimate was significant (p<.05). As a result the null 
hypothesis was rejected. The conclusion was that there was a significant difference 
between the mean weight for height (101.88) of group 1 and the mean (106.07) of 
group 2. 
Mother's education was divided into two groups. The first group was mother 
who had less than post high school education. The second group had education equal 
to or beyond post high school. 
Table 4.19 shows that the mean children's dietary scores was 14.57 on group 
1 and 15.24 on group 2. The F-value was not significant. Consequently, we used 
the pooled variance estimate. The t-value (-0.99) was not significant so the null 
hypothesis was not rejected. There was no significant difference between children's 
dietary scores of group 1 and of group 2. 
The mean weight for age of group 1 was 92.31 and 102.57 for group 2 (Table 4.19). 
The F-value (1.42) was not significant. The t-value (-3.89) of pooled variance esti­
mate was highly significant (p<.01); therefore, the null hypothesis was rejected. As 
Table 4.19: Comparison of mother's lower education and mother's higher education 
groups with children's dietary score (DS), weight for age (WAMED), 
height for age (HAMED), and weight for height (WHMED) 
Group" Variable n Mean SD F 2-tail prob. Pooled variance Separate variance 
t DF 2-tail prob. t DF 2-tail prob, 
1 DS 37 14.57 2.66 1.43 0.286 -0.99 73 0.327 -0.99 71 0.326 
2 DS 38 15.24 3.18 
1 WAMED 37 92.31 10.37 1.42 0.295 -3.89** 73 0.000 -3.90 71 0.000 
2 WAMED 38 102.57 12.36 
1 HAMED 37 94.67 3.71 1.61 0.158 -3.19** 73 0.002 3.20 70 0.002 
2 HAMED 38 97.80 4.70 
1 WHMED 37 101.19 8.65 1.10 0.773 -2.91** 73 0.005 -2.91 73 0.005 
2 WHMED 38 106.86 8.25 
*+ p<.01. 
Group 1= mother's education < post high school graduate. 
Group 2= mother's education > post high school graduate. 
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mother's education increased the nutritional status, as measured by weight for age, 
of the children improved. The other nutritional status indicators, height for age and 
weight for height, also were affected by mother's education. The t-values on variable 
height for age and weight for height were -3.19 and -2.91, respectively. Both t-values 
were highly significant (p<.01). We concluded that there was significant difference 
between group 1 and group 2 on variables height for age and weight for height. 
We revised the WIC food frequency questionnaire by including some additional 
Asian food items. The original WIC food frequency had been administered six months 
before the research. We assumed that the dietary patterns of the children did not 
change appreciably within the six month period. The purpose of revising the WIC 
food frequency questionnaire was to know if it would be more sensitive to detect the 
children's dietary scores. By comparing the original dietary score and the revised 
dietary score we would determine the worth of adding some Asian foods to the food 
frequency questionnaire. A paired t-test was used to compare the mean of the chil­
dren's dietary scores. Table 4.20 indicates that the t-value (0.61) was not significant. 
Consequently, the null hypothesis was not rejected. The original and the revised food 
frequency questionnaires resulted in mean dietary score of 15.26 and 14.95 which did 
not differ significantly. 
Table 4.20: Comparison of revised and original food frequency questionnaire with 
children's dietary scores 
Variable n Mean t-value DF 2-tail prob. 
Revised 62 15.26 
0.61 61 0.546 
Original 62 14.95 
The dietary score, which also represented nutrient intake, was the dependent 
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variable predicted by demographic, socioeconomic, and nutritional status variables. 
The following variables were used as predictors of children's dietary scores: children's 
age, family income, family size, months in US, months in WIC, father's education, 
mother's education, weight for age, height for age, and weight for height. 
The identification of the best predictors for dietary score was accomplished by 
using regression analysis with stepwise procedure. This procedure identifies the best 
model given one predictor, two predictors, and so forth. The independent variables 
enter the equation one at a time. Once a variable enters, variables in the equation 
are examined. The best model will be achieved after no variables in the equation 
need to be removed and no variables not in the equation are eligible for entry. 
The results of the stepwise analysis are summarized in Table 4.21. This analysis 
indicated that children's age was the best predictor for dietary score (p<.05). It 
accounted for 6.0% of the variance in dietary score as indicated by R^. The other 
variables had partial correlations with t-value not significant. Therefore, they were 
not eligible to be used as predictors. 
The variable weight for age, then, was treated as the dependent variable. The 
independent variables remained the same, except that dietary score was included and 
children's age removed. The rationale behind removing the variable children's age 
was because weight for age had been corrected by age. The other nutritional status 
indicators, weight for height and height for age, also were removed. 
The regression analysis with stepwise procedure is presented in Table 4.22. The 
results show that mother's education played an important role in determining nutri­
tional status of the children as measured by the indicator weight for age. Although 
it contributed only 14.0% of the variance of weight for age, it was highly significant 
Step Variable 
Table 4.21: Regression analysis on children's dietary score 
Partial R Model IP 











Variables not in the model 
-Family income 
-Family size 
-Months in the US 
-Weight for age 
-Height for age 
-Weight for height 























(p<.01). The stepwise analysis stopped in the first step because no other variables 
were eligible to enter the equation. Variables family income, family size, months in 
US, months in WIC, father's education, and children's dietary scores all had partial 
correlation with no significant t-value. 
Regression analysis also was used to determine the best predictors for the de­
pendent variable height for age. Seven variables: family income, family size, months 
in US, months in WIC, father's education, mother's education, and children's dietary 
scores were included as predictors. 
The stepwise analysis shown in Table 4.23 indicates that at the first step the 
best predictor variable was mother's education (p<.01) that accounted for 16.0% of 
the height for age variance. Months in the US then entered the equation because it 
had a partial correlation of 0.31 which was highly significant (p<.01). The second 
step showed that mother's education and months in the US jointly contributed 25.0% 
of height for age variance. The F-value (10.97) was highly significant (p<.01). The 
height for age of the children tended to be greater when mother had higher education 
and longer stay in the US. 
Discussion 
Waterlow, Buzina, Keller, Lane, Nichaman, and Tanner (1977) recommended 
that emphasis be placed on the use of weight for height as an indicator of the present 
state of nutritional status and on the use of height for age as a determinant of past 
nutritional status. Weight for height is a particularly good indicator of nutritional 
status since it is relatively independent of ethnic group, especially for children from 
one to five years of age. Weight for age is commonly used as a determinant of 
Table 4.22: Regression analysis on children's weight for age 
Step Variable Partial R 











Variables not in the model 
-Family income 
-Family size 
-Months in the US 
-Months in WIC 
-Father's education 














Table 4.23: Regression analysis on children's height for age 
Step Variable Partial R Model F Coell". 
Variables in the model 
-Mother's education O.IG 13.33** 1.26 3.(if)* 
-Constant !)2.!M 8().(i()* 
-Mother's education 0.25 10.97** 1.'13 1.2(1* 
-Months in the US 0.03 2.72* 
-Constant !)0.(M (i8.ir)* 
** p<.01. 
Variables not in the model 
-Family income -0.04 0.37 
-Family size 0.02 0.13 
-Months in WIC -0.15 1.25 
-Father's education -0.27 1.04 
-Children's dietary score -0.10 0.!)8 
56 
nutritional status, but it does not distinguish between acute and chronic malnutrition. 
There are significant differences in the nutritional status indicators as measured 
by weight for age, height for age, and weight for height of children in the Ames 
WIC and the Des Moines WIC. These statistically significant differences might not 
have any practical importance since samples in the Ames WIC and the Des Moines 
WIC both came close to obtaining WHO standards. Based on Waterlow and Gomez 
classification the mean children's nutritional status of both samples are normal. 
When both groups were considered together, 13.3% of the children had mild 
malnutrition based on the Gomez classification. Cure of mild malnutrition is readily 
accomplished if the cause is underfeeding. A properly balanced diet in sufficient 
quantity will restore the children to normal weight of healthy children. If the causes 
of the malnutrition are other than simple insufficiency of food, treatment is more 
difficult and calls for special care and experience if the children are not to slide into 
more severe malnutrition. 
The chief cause of malnutrition in underdeveloped countries is chronically defi­
cient food consumption, and it is therefore particularly prevalent at the lowest eco­
nomic levels. Using the median of $993 as the cut-off point, we found no significant 
differences of children's nutritional status from lower and higher income families. The 
family income of WIC clients may not be a sensitive indicator of nutritional status 
since all the sample came from low economic level. There were 16.9% of the families 
who earned more than $1,400 per month and 26.8% who earned less than $700, but 
this did not mean that the later had lower economic status, because higher income 
with larger family size may be equivalent to lower income with smaller family size. 
Family size played an important role as a determinant of nutritional status. This 
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was proven in this study which showed that the smaller the family size the better the 
nutritional status of the children. The fact that the mean family size in the Ames 
WIC was 3.4 and was 5.3 in Des Moines might explain why children in the Ames 
WIC had better nutritional status than children in the Des Moines WIC. None of 
the participants in Ames, all of them college students, had family size greater than 
four. The small family has become a model for educated couples. They realize that 
with small family size it is easier for them to improve their quality of life including 
their children's nutritional status. On the other hand, participants in Des Moines 
were less educated people. None of the participants in Des Moines had a bachelor's 
degree; most of them had not completed high school. Some of them came to the US 
because of the political situations in their home countries. They had been in the US 
longer than participants in Ames and many of them planned to stay in the US. With 
this background it was not surprising that more than half of them had family size of 
five or more. 
It was interesting that people who had stayed longer in the US had taller children, 
25.0% of height- for age variance was explained by combination of the length of stay 
in the US and education of mother. Some participants had been in the US since they 
were teenagers. At that time they were still in the growth phase. They got more 
access to nutritious food in the US than in their home countries. Consequently, their 
nutritional status was better. Healthier parents will have healthier children. It has 
been well documented that maternal malnutrition prior to or during pregnancy is 
more likely to produce malnourished children (Torun & Viteri, 1988). 
Mother's education affected weight for age and weight for height of the children. 
It indicated that the present or past nutritional status of the children was affected 
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by education level of the mother. Gomez, Gal van, Cravioto, and Frenk (1955) em­
phasized that prevention of malnutrition can be accomplished only by general mea­
sures. These include raising the standard of living, widespread general education, and 
widespread diffusion of knowledge on the dietary needs of the children. Mazur and 
Sanders (1988) have stated that increased education for the mother is significantly 
associated with a lower risk of children being underweight and stunted. 
The dimension of the education of father was a significant factor in understand­
ing the children's nutritional status. Lack of education was associated with lower 
nutritional status. The educational level should not be associated with family in­
come level. Participants in Des Moines were less educated but had mean income 
higher than participants in Ames and the income variance was also higher. Par­
ticipants in Ames might get an assistantship or scholarship as a source of income. 
Usually the amount of an assistantship or scholarship does not vary very much, and 
in this study it did not reach $1650 per month. In terms of income per capita, it was 
true that participants in Ames had higher income because of small family size. 
Parents who had participated in the WIC program for a longer period of time 
had children with better nutritional status (p<.01). The WIC program not only 
provides supplemental foods but also offers nutrition education. This might have a 
significant effect on parents who had been in the WIC program for a longer time. 
On the other hand, relatively new participants had little chance to access nutrition 
information because nutrition education in the WIC program is not conducted every 
month. Participants usually get more information on nutrition knowledge on the 
date of certification which is held every six months. On the certification date the 
children are weighed and measured for height, and the food frequency questionnaire 
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is administered. At this time parents usually seek advice from the dietitian about 
nutritional problems of their children. 
The children's dietary scores which reflected nutrient intake were not affected 
by any indicators of nutritional status, demographic, and socioeconomic. On each 
t-test analysis of those variables the children's dietary scores had a mean of 14 or 15, 
which is equivalent to a risk code of 93. This meant that the nutrient intake of the 
children was very good. As long as parents consider the food from the WIC program 
as supplements, there will be no worry about a lack of nutrients, but, once parents 
consider it as a major source of food there will be a big problem. The WIC program, 
which selects participants based on income and nutritional risk, considers its clients 
is at risk nutritionally because of lack of income. The WIC foods which consist of 
milk, juices, eggs, peanut butter, cereal, and beans are meant as supplements to food 
ordinarily available at home. 
The revised food frequency questionnaire which contains some additional Asian 
food items resulted in similar dietary scores as the original questionnaire. It seemed 
that, participants, most of whom had been in the US for a long time, had adapted 
to American foods. Consequently, additional Asian food items did not change the 
dietary score. Some Asian fruits in the revised food frequency questionnaire, which 
usually are cheap in their home countries, are found to be very expensive in US 
grocery stores. 
Additional food items were vegetables. In the original food frequency question­
naire, beans was mentioned as a group, while in the revised one several different kinds 
of beans were written down to give participants a clear picture of what types of beans 
are in the bean group. Some soybean poducts, tofu and tempeh, also were mentioned 
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in the revised food frequency. Tempeh, a fermented soybean product, is a traditional 
food for both poor and rich people in Indonesia and Malaysia. It is very nutritious 
and cheap. But in the US it is expensive, more expensive than chicken. Chicken 
which is considered a prestigious food for Indonesian people has become a daily food 
in the US. On the other hand, tempeh in the US becomes more prestigious because 
of its price and rarity. Overall, additional Asian food items in the food frequency did 
not change dietary scores. It simply was because the Asian foods are more expensive 
and relatively rare compared to American foods. 
When children's age was entered as a predictor variable in the stepwise proce­
dure, it contributed 6.0% of the dietary score variance. The older the children the 
higher the dietary score. The toddler and preschool periods of development are chal­
lenging periods for parents (Lewis, 1981). Parents may have problems feeding them. 
Lowenberg (1985) suggested that all foods should be well-prepared and attractive 
in color, flavor, and texture, so that the children will feel positive toward them and 
eat them happily. Besides that, the environment of eating should be suited to the 
abilities and comfort of young children. 
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CHAPTER 5. SUMMARY AND CONCLUSION 
The Special Supplemental Food Program for Women, Infants, and Children 
(WIC) was authorized by Public Law 92-433, a September 26, 1972, amendment 
to the Child Nutrition Act of 1966. As one of the federal nutrition intervention 
programs, WIC provides supplemental foods to pregnant women up to six months 
postpartum, infants up to one year of age, and children up to five years of age. 
This study focused on nutritional status and dietary score of Asian children in 
the WIC program. Several independent variables including demographic data and 
socioeconomic status were used to predict the nutritional status and dietary scores 
of the children. Regression analysis with stepwise procedure was used. Hypotheses 
of nutritional status and dietary score were tested using t-test analysis. 
Two sites were chosen as locations for the study: Ames and Des Moines, Iowa. 
Children under five years old were identified as the sampling unit. This study used a 
volunteer sample. Invitations for parents to participate were distributed in the clinic 
site. The interview schedule then was determined by WIC personnel on the scheduled 
appointment date. In Des Moines 36 clients were interviewed by the WIC staff and 
in Ames there were 39 participants. 
The instruments used were the Iowa WIC certification form, the Iowa WIC food 
frequency questionnaire, and a questionnaire requesting information about parents' 
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background including education, length of time in the US, length of time in the WIC 
program, and plans for the future. The WIC certification form contained information 
about monthly family income, household size, and data of children such as birth date, 
sex, and anthropometric measurements (weight and height of the children). 
A revised food frequency questionnaire was developed with additional Asian 
food items. The dietary scores obtained from the original and revised food frequency 
questionnaire were compared. 
Using demographic and socioeconomic characteristics, the nutritional status and 
dietary scores (obtained from the revised food frequency questionnaire) were ana­
lyzed. Statistical analyses using the t-test compared means for nutritional status 
and for dietary scores. 
Most age groups of children were close to obtaining mean anthropometric ratios 
of 100% based on the WHO standards. They even reached means of more than 100% 
for the indicator weight for height. On the average all children had weights that were 
appropriate for their heights. 
Using the Gomez classification, which is based on weight for age ratio, 13.3% of 
children in WIC program fell into mild malnutrition. The other nutritional status 
indicators, height for age and weight for height, with the Waterlow classification 
showed that 8.0% of children were stunted and 1.3% wasted. 
The mean dietary score of the children was 15. It means that children ate 15 
servings per day of 5 major food groups and 4 subgroups. This dietary score was 
equivalent to a risk code of 93 which means that the diet is 80-100% of the RDA for 
11 nutrients. 
Comparing children in Ames and Des Moines, it was found that weight for age 
63 
and height for age were highly significantly different (p<.01), weight for height was 
significantly different (p<.05), and the dietary scores of both groups were similar. 
Children from lower income and higher income families had similar dietary scores 
and nutritional status. The family income of WIC clients may not be sensitive as an 
indicator because all of the sample came from low income families. 
Weight for age and height for age of children from small families were significantly 
greater than children from large families (p<.01), but their dietary scores and weight 
for height were not significantly different. With small family size it is easier for 
parents to improve quality of life, including nutritional status of their children. 
The length of parents stay in the US affected only height for age of their children. 
The longer they stayed in the US the higher the height for age of their children (p<.05) 
and 25.0% of height for age variance was explained by combination of the length of 
stay in the US and education of mother. 
Parents who had been in the WIC program for a longer period of time had 
children with better nutritional status as measured by weight for age (p<.01) and 
weight for height (p<.01). Nutrition education might have a significant effect on 
parents who had been in the WIC program for a longer time. 
Education of father was a significant factor in understanding the childen's nu­
tritional status. Lack of education was associated with lower children's nutritional 
status as measured by weight for age (p<.01), height for age (p<.01), and weight for 
height (p<.05). 
Mother's education accounted for 14.0% of weight for age variance of their chil­
dren. It also affected children's weight for age (p<.01), height for age (p<.01), and 
weight for height (p<.01). 
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The original and the revised food frequency questionnaires resulted the dietary 
scores which did not differ significantly. The t-test analysis indicated that children's 
dietary scores which reflected nutrient intake were not affected by any indicators 
of nutritional status, or demographic and socioeconomic variables. The regression 
analysis predicted children's age as the only good predictor variable for children's 
dietary score (p<.05). The weight for age of the children was best predicted by 
mother's education (p<.01), and height for age by mother's education and months 
in the US (p<.01). 
Recommendations for future research were made in the area of replication. The 
research could be replicated another year in Iowa or in another state to provide 
further validity for the factors identified, and to support findings on the effects of 
demographic and socioeconomic variables on nutritional status and dietary score. 
Another study might be conducted on different subgroups of the population. For 
example, comparing nutritional status of children in the WIC program versus non 
WIC program and study of Hispanic children in the WIC program. 
Increasing the number in the sample might be considered important. The revised 
food frequency questionnaire could be tested in another study with a larger sample. 
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APPENDIX A: Letter of request for WIC research 
IOWA STATE 
College of ftmily and Consumer Sciences 
74 Department of ftmily and Consumer Sciences Education 
219 MacKay Hall 
Ames, Iowa 50011-1120 
UNIVERSITY Telephone; 515-294-6444 
April 20, 1990 
Susan Anthony, M.S., R.D. 
Chief, Bureau of Nutrition and Health Promotion 
Department of Public Health 
Lucas State Office Building 
Des Moines, lA 50319-0075 
Dear Ms. Anthony: 
It was good to meet with you about Ali's proposed plans for research 
with the WIC program. Thank you for sending us the materials from USDA 
and the resources on diet assessment and food frequency. They are very 
helpful. 
Ali is developing a plan for conducting research in cooperation with WIC 
based on elements we discussed in our meeting with you. A copy of his 
research proposal is enclosed. We are desirous of clarifying roles and 
responsibilities in relation to major components of the research, so we 
have drafted some proposed expectations in these area. This draft is 
enclosed for your review. We look forward to your response. 
Sincerely yours. 







PLANS FOR WIC RESEARCH 
RESEARCH SAMPLE 
A subsample of WIC participants with ethnie backgrounds of 
Vietnamese, Laotian, Taiwanese, Chinese, Malaysian, and Indonesian 
at Ames and Des Moines sites. 
ACCESSING ON-LINE DATA 
Mr. Khomsan requests permission to access information from 
the subsample via the "Release of Information" form. 
At the beginning of the six month period of research by Mr. 
Khomsan, data are requested for the subsample from the last 
point-in-time data collection by WIC. 
He requests the following information: 
1. From "WIC Program Certification Input Form" 
Number 
2 family number 
7 action date 
10 monthly income 
11 size of household 
17 city 
21 date of birth 
22 sex 
23 ethnic group 
31-38 nutritional risk 
103 birth weight 
104 birth length 
105 length lying down 
106 height standing 
107 weight 
108 Hct/HGB 
2. From the "Food Frequency" form by family number 
a. Dietary score 
b. Risk code 
RESEARCH TIME LINE 
Summer 1990 Working with first point data taken from inter­
views during the last week of January and the 
month of February 1990. 
7 6 .  
June 1990 Pilot test instrument 
Last week of August and September 1990 
Collect data at Ames and Des Moines sites 
September - December, 1990 
Analyzing data 
November - May, 1990 
Writing dissertation and manuscripts 
RESEARCH INSTRUMENT 
Mr. Khomsan will develop a revised food frequency question­
naire incorporating typical foods consumed by Asians. The revised 
questionnaire will be based on the one used by WIC, which was 
developed by Diane Clark, M.P.H., R.D. Prior to pilot testing 
Mr. Khomsan will submit the draft of the instrument to WIC for 
review. 
CONDUCTING THE RESEARCH 
We request permission for the WIC personnel at the two sites 
to administer the revised Food Frequency questionnaire to the 
sub-sample at the time they administer the "WIC Program Input 
Certification Form". 
DATA PROCESSING AND ANALYSIS 
Data can be processed on the main frame computer at Iowa 
State University because Mr. Khomsan has access to the Wylbur 
System on the main frame. Ali Khomsan will consult on the 
data analysis with Dr. Anton J. Netusil, a statistician, who 
is one of his committee members. Data analysis and conclu­
sions will be submitted for review to WIC personnel prior to 
writing the dissertation and manuscripts. 
PUBLICATION OF RESEARCH RESULTS 
Drafts of manuscripts will be submitted to WIC for review. 
Acknowledgement of the role of WIC in the study will be made. 
Manuscripts will have Ali Khomsan as first author, Rosalie Amos as 
second author, and the appropriate WIC personnel as third author. 
RESEARCH FUNDING 
Mr. Khomsan requests support from WIC for printing of the re­
vised food frequency questionnaire and provision of computer data. 
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APPENDIX B: Letter of agreement 
TERRY E. BRANSTAD. GOVERNOR DEPARTMENT OF PUBLIC HEALTH 
May 17, 1990 
Rosalie Amos, Ph.D. 
College of Family and Consumer Sciences 
Department of Family and Consumer Sciences Education 
219 HacKay Hall 
Ames, Iowa 50011-1120 
Dear Dr. Amos: 
Enclosed is a letter confirming our agreement to work 
together on Ali Khomsan's research project and a copy of the 
WIC release of information form. Ali may want to develop a 
form that is specific to his project. 
Sylvia Witte will provide technical assistance to the 
project. Before we can go ahead with the project; however, 
we need to see the plan for research and determine its 
feasibility. I would like Sylvia to set up a meeting time 
with you, Ali, and agency personnel when the plan is ready, 
Sylvia can be reached at (515)281-3459. 
We look forward to working with you. 
Sincerely, 
Susan Anthony, M.S., R.D. 
Chief, Bureau of Nutrition and Health Promotion 
SA: jc 
Enclosure 
LUCAS STATE OFFICE BUILDING / DES MOINES. IOWA 5031 9-0075 / 51 5 28 ) 5787 
FAX # (515) 281 •4958 /DEAF SERVICES - TDD# (515) 242-6156 
TERRY E BRANSTAO. GOvESNCR DEPARTMENT OF PUBLIC HEALTH 
Ronald 0. Eckoff, MD, MPH, Acting Director 
May 17, 1990 
All Khomsan 
College of Family and Consumer Sciences 
Department of Family and Consumer Sciences Education 
219 MacKay Hall 
Ames, Iowa 50011-1120 
Dear Mr. Khomsan: 
I am writing to confirm our agreement to work with you on a 
research project with the WIC Program administered through 
the Iowa Department of Public Health. The staff person who 
will provide technical assistance to your project is Sylvia 
Wxtte, Ph# D . ,  R .D.,  X J .D. 
Please let me know when your proposal is ready to discuss 
further. 
Sincerely, 
LUCAS STATE OFFICE BUILDING / DES MOINES. IOWA 503 1 9-0075 / 5 1 5 281 -5787 
FAX * (515) 281 4958 /DEAF SERVICES — TDD# (515) 242-61 56 
Susan Anthony, M.S., R.D. 
Chief, Bureau of Nutrition and Health Promotion 
SA: jc 
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APPENDIX C: Human subjects approval 
InfbrnnoHon ter Review of B#Mcmch Involving HumqnSubkd» 
Iowa Mol» UMvm0y 
CPtoOM 1yp« end vjM tt>* crttocfwd fnihuctJora tar compivtino this fomO 
I TUltflfnojf^* Food Frequency and Nutritional Status of Asian Children In the 
WIG Program 
2. I a|raeio|TCvideiliBpra|Mrivveill«oeofiliitpn!jecttoiniareilMtltierigtaaiidwelfinoftiielianunfQbjectt«e 
pmected. I will mpom my advene remcdooieikcommiuee. Additkm loarclMBfetioraieacliprecedmalterihe 
project hae been ipptoved win be iBbBiiBed 10 theconimiaeefaritview. laiieelonqDeiireaewalofapprovallbranypraject 
contimiint more than one ywr. i,i , . 
Ui KhoM.a 5/8/W 
TYMNmwofMmdpWhfW### Dm kwMltMr 
Family & Consumer Sciences Educ. 219 MacKay 4-6444 
3. Signaonti of other iaveitiguan 
à 
Date Relatiomfaq) to Rrineipal loveatipiar 
Major Adviser 
4. Principal Inve3tlgatat(s) (check an that apply) 
• Faculty • Staff (31 GiadoaiB Stodent 
5. Project (check all that apply) 
• Reaeareh Q Thedaordimenalioa 
• UMkrfnduaie Stndent 
OOaaa Project • IndeprndaK Study (490,390. Honora project) 
6. Number of mihject: (complete all that apply) 
Adult& nom-andenta __ flMJmudent 122#mkor: under 14 __odier(eqilain) 
_#mhoml4 17 
7. Biiefdescriptian of pnpoaedicaeachiavolvjaghanaaMttjectB (See laatr«ctioM,nca 7. Use an additional page if 
needed.) 
See additional page. 
(FIcaaa do Mt atad rcaearcfc, dwaii, or diaairtatiaa pnpoaala.) 
8. Infonned Consent: |Z] Signed infonned consent wffl be obtained. (Attach a copy of your fonn.) See additional pages, 
• Modified infonnedoonieiX will be obtained. (See ittttuetioai, item 8.) P- 2 and Appendix b. 
D Not applicable 10 thia project 
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DetciibebelowtbeiiMthadf ttbeij^loaMntliecaafkieniialityofdiMotained. (See 9. Canfldentklity at DM: 
iflttnietkBS,iieiii9.) 
The clients will be assured that their responses will be pooled and as individuals 
they will remain anonymous. On-line data from WIC will be accessed by family 
numbers. (See Appendix C). 
10. WhitriiksardiscoinfaRwillbepMtcfifaeitDdy? WUlmbjecttintfaereiearchbeplaeedMrUkariacnrdiJcoinfixt? 
Deacribe any riaki to the idbjects and precudoaifaat win be Mkn to minimize ihem. (Hie concept of ride goes beyond 
physical rUc and incliideaiida to snbjectfdigDiQmlaelf-iainct M well as pcycholo^ or eoMiaiial ride. See 
instmctiaas, item 10.) 
There are no risks involved to the sample. However, the WIC clients will be 
informed that they are free to withdraw from participating in the survey 
without prejudice to them. 
\ 
11J CHECK ALL of ihàfdlowing that qiply to your teaeach: 
' • A. Medical cleamce necessary before subjects can paiticipaie 
• B. Samples (Blood, tissue, etc.) from snbjoM 
E( C. Aitministtnion of snbBaoces (foods, drap, etc.) » s»*Jects 
n'D. Physical exercise or oooditioaing for subjects 
n E. Deceptioa of subjects 
E]F. Subjects under 14 yesrsofageandAr • Subjects 14-17 years of age 
• O. Subjects in institutions (nursing homes, prisons, etc.) 
E H. Research must be sppwwtd by another institaion or agency (Attach tetters of approval) 
Ifyoo checked any of the llsas la 11, ptaM empltt* the foOowiag !• tkt space bdow (inchide any attachments): 
Items A D Describe the procedues and note the safety pncautkms being taken. 
ItcmE Describe how subjects win be deceived: justify the deceptk»: indicate the debriefing pncedme, including 
the timing and inlbnnaiico to be preaenied to subjects. 
Item F For subjects under the age of 14, Indicate how informed consent fiom parents or legally authorized repre­
sentatives as well u firom sutijectt will be obtained. 
See Appendix B & C and p. 2. 
ItcmaG&H Spediy die agency or institutk» that must qiprove the ptojwL If subjects in sny outside sgency or 
institudon are involved, approvalmust be obtËned prior to beghmingt^ research, and the kuer of ^Vroval 
should be Qled. 
Iowa Department of Public Health 
Women Infants Children Program 
(See Appendix D) 
83 
7 .  A .  ( 1 )  O b j e c t i v e s  o f  t h e  r e s e a r c h  a r e  t o :  a d m i n i s t e r  a  f o o d  f r e q u e n c y  
instrument to parents, describe the nutritional status of Asian 
children in the Supplemental Food Program for Women, Infants, 
and Children (WIC), and examine the factors that influence the 
children's nutritional status. 
( 2 )  A  f o o d  f r e q u e n c y  q u e s t i o n n a i r e  a d a p t e d  f o r  A s i a n  f o o d s  b y  t h e  
researcher will be administered by WIC personnel in Ames and 
Des Moines. (Please see Food Frequency Questionnaire -
A p p e n d i x  A ) .  
( 3 )  T h e  n a t u r e  o f  t h e  d a t a  t o  b e  g a t h e r e d  i n c l u d e s  f o o d  f r e q u e n c i e s  
as well as data produced by the WIC program that contains 
demographic information and anthropometric data (weight and 
height of the children). 
B. The sample will consist of approximately 120 Asian children under 
five years old whose families participate in the WIC program in Ames 
and Des Moines. 
8. and 11.F Signed Informed Consent: 
The WIC personnel will initiate the WIC "Release of Information" 
form with the parents of the small children so that the researcher 
can have the food frequency instrument completed by the parents. 
Cl 
Checkllit for Attachfflcati aad Tine Scbedulc 
The foUowlng arc adtchcd (pIcaM clMck): 
12.13 Letter or written statement to subjects indicating clearly: Please see page 2 and Appendix C. 
a) purpose of the reseaicli 
b) theuseofany identifier codes (names, #'s), how they will be used, and when they will be 
removed (see Item 17) 
c) an estimate of time needed for paitidpatioa in the research and the place 
d) if applicable, location of the research activity 
e) how yoa will ensure confidentiality 
f) in a longitudinal study, note when and how yoa will contact subjects later 
i) participation is voluntary; nooparticipation will not affect evaluations of the subject 
13.0 Consent form (if ^licable) Please see Appendix B. 
14.13] Letter of approval for research fipom cooperating organizations or institutions Gf^iplicable) Please see 
Appendix D. 
15.[^Data-gatheringinstruments Please see Appendix A 
16. Anticipated dates for contact with subjects: 
First Contact Last Coatact 
August 20, 1990 January 18, 1991 
Month/Dty/Yes Monift/Oty/Yeir 
17. If applicable: anticipated date that identifiers win be removed firom completed survey instruments and/br audio or visual 
tapes win be eiased: 
Month/Dty/Year 
18. Signature of Departmental Executive OCGcer Dale Depanment or Administrative Unit 
/ / F a m i l y  &  C o n s u m e r  S c i e n c e s  E d u c a t i o n  
19. Decision of the Univenity Human Subjects Review Committee: 
^^Project Approved _ Project Not Approved __ No Action Required 
Patr ic ia  M.  Ke i th  
Name of Committee Chaiipeison Date Signatlire of Committee Chairperson 
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APPENDIX D: Letter of invitation for sample 
86 
June 20, 1990 »• 
To: Selected Iowa WTC"Clients 
From: Dr. Rosalie J. Amos, Associate Professor 
Ali Khomsan, Graduate student 
Family and Consumer Sciences Education 
RE: Identifying dietary score using a revised food frequency 
checklist and nutritional status of Asian children in the 
WIC program 
The purpose of this study is to identify dietary scores using 
a revised food frequency checklist that contains foods commonly 
eaten by Asians and nutritional status of Asian children in the WIC 
program. 
We request permission for you to participate in the research and to 
use your WIC record. All information used will be identified only 
by a family number for confidentiality. 
I hereby authorize the WIC program to release my record needed by 
the above study. 




87 College of Rimily and Consumer Sciences Department of Family and Consumer Sciences Education 
219 MacKay Hail 
Ames, Iowa 500II-II20 
UNIVERSITY Telephone; 515-294-6444 
August 1990 
Selected WIG Clients in Ames 
Dear WIG clients: 
Thank you for participating in our research. The purpose of this study is to 
identify dietary scores of foods commonly eaten by ASIANS, and nutritional 
status of ASIAN children in the WIG program. 
Please indicate the time you will be available at home to talk with All 
Khomsan. No more than 20 minutes will be needed for the interview schedule. 
Name: Date: 
Address: Time: 




Department of Family & 
Dr. Rosalie J. Amos 
Department of Family & 
Consumer Sciences Education 
Phone: 296-8026 
Consumer Sciences Education 
Phone: 294-6446 
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APPENDIX E; WIC certification form 
WIC PROCRAIVI 
CERTIFICATION/INPUT FORM 
Iowa DeparlmeiU of Public Health 
action CODES (See No. 6) 
A • Add/Is! Certification R = Return Certification N = New Clinic 
T - Terminate X = Reinstate 
Date of initial 
Visit must be carbon 












HOUtEHOU FAMILY NUMBER PHONE NUMBER NO. 
_ L_ 
PARTICIPANT NAME 
STREET ADDRESS APT. NO. FIRST NAME 
_ LAÊT MAME Ml. 
QÛAHDIAN (IF PARnCIPAMT, LEAVE BUUmT" 
FIRST NAME 
COUNTY 
CODE CITY ZIP CODE Ml 
-1 J L 
" DATEOFBHtTH - NUTHmOWALmSK 
SEX WICB YCM OâY CLA99 
_J 
•OOÉU.MicWBTYMUMiÉR CH FOOD DMT. 








INCHES HCT MEDICAL 
EVALUATION 
DATE 
LBS. OZ. OZ. LBS. INCHES INCHES LBS. OZ. 
Ml im AI 
( l A I  A  
MO. HOB DAY YEAR 
HK|tiatiir>> atid Iill<> ul CompeUuil Professional Authority 
Miiist III" on carbon copy il used as Ceililicalion Foim 
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APPENDIX F; WIC food frequency questionnaire 
FOOD FREQUENCY 
91 
MILK AND MILK PRODUCTS TIMES /DAY TIMES /WEEK MEAT AND MEAT ALTERNATES TIMES /DAY TIMES /WEEK 
UilK. whole. 2 %. 1%. Chocolita 
Skim 
Cheese, yogurt, collage cheese 
Milk based soups 
Puddings, custards, ice cream 
Poultry - chicken, turkey, duck 
Fish, shellfish, including canned 
Veal, lamb, game meat 
Beef, pork, ham 
Organ meats - liver, heart, kidney 
Processed meats - lunch meat, sausage, hot dogs 
Eggs or egg dishes 
3 maximum servings 
2 maximum servings/Child 7-10 
Nuts, peanuts, seeds, peanut butter 
FRUITS 3 maximum servings 3 21 
WIC Juices 
Melon, berries, oranges, grapefruit DIETARY SCORE: 
21 
"Other " fruit/juice -
Pears, bananas, peaches, raisins, grapes, 
apricots, apples, fruit cocktail, pineapple 
21 
FATS, SWEETS. OTHER 
Fried foods, vegetable oil, lard 
Mayonnaise, salad dressings 




Jam, jelly, honey, syrup 
Added sugar (cereal, fruit) 
Popsicles, sherbet 
Sugar syrup (canned fruit) 
Jello 
Kooliid, lemonade, fruit drinks, HiC, pop 
Beer, wine, alcohol 
Coffee, tea 
Water 
Salty snacks (pretzels, chips) 
Canned soups or dinners (ravioli) 
Condiments (catsup, mustard) 
Packaged or frozen foods (mixes,.dinners) 
Added salt at table 
Canned vegetables 
4 maximum servings/3 "other" 4 28 
VEGETABLES 
starchy vegetables -
Potatoes, peas, corn, 
dried beans or peas, pork-n-beans 
Dark green and deep yellow -
Spinach, broccoli, greens, carrots, sweet 
potatoes, squash 
"Other" vegetables -
Cauliflower, green beans, lettuce, cabbage, 
tomato 
21 
5 maximum servings/3 "other" 5 35 
GRAINS, BREADS, CEREALS Age 1-3 Age 4-6 Age 7-10 RISK CODE 
Whole Grain Products 
Bread - v»hoie wheat, oatmeal, rye, bran, 
Crackers - whole wheat, rye, graham 
Whole wheat pasta 
















Less Than Recommended Servings/Day 
Enriched Gram Products 
Cereals 
Noodles, macaroni, rice, spaghetti 
White bread or rolls, tortillas, quick breads, 
corn bread, muffins, biscuits, pancakes, 





Citrus, melon or berries 
Total fruits 
Starchy vegetables 
Dark green/yellow vegetables 
Total vegetables 
Whole grains 
Total grains, breads, cereals 
Meat/alternates 
3 1-6 yrs. 








3 oz 1-6 yrs 
5oz 7-10yrs. 6 maximum servings/5 "Refined" 6 42 
588-4317(11/68) CPF-73416 
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APPENDIX G: Revised food frequency questionnaire 
FOOD FREQUENCY 
93 




/WEEK MEAT AND MEAT ALTERNATES TIMES /DAY TIMES i /WEEK! 
Milk, whole, 2 %, 1%, Chocoiiie 
Skim 
Cheese, yogurt, college cheese 
Milk based soups 
Puddings, cusiards. Ice cream 
PoiiHiy • chlcksn, hJrttey, duck 
Fresh, canned, and frozen fish Including; fresh 
water fisfr, saMy flah, mackerel, aardlnea, squid, 
oyster, shrimp 
Veal, lamb, game meat, beef, pork, ham 
Organ meats • Hver, heart, kidney, stomach, 
ooigulated Wood 
Processed meats • lunch meat, sausage, hot dogs 
Eggs or egg dishes. Nuts, seeds, pesnuts, peanut 
butter, cashews 
3 maximum servings 
2 maximum servings/Child 7*10 
FRUITS 3 maximum servings 3 21 
WIC Juices 
Melon, berries, oranges, grapelruli DIETARY SCORE: 
21 
'Other* frult/Iulee • Peara, bananaa, peechee, 
ralslna, grapes, apricots, apples, fruit cocMalt, 
pineapple, mangoes, papayaa, oantelepe, 
lemons, lime a, oriental canned fniHa, rhambutan, 
lychee, loganberry 21 
FATS, SWEETS. OTHER 
Fried foods, vegetable oil, lard 
Mayonnaise, ulad dressings 




Jam, jelly, honey, syrup 
Added sugar (cereal, Inill) 
Popskles. sherbet 
Sugsr syrup (canned fruit) 
Jelle 
KoolaW, lemonade, fruit drinka, HiC, pop 
Beer, wine, alcohol 
Colfee, tea 
Water 
Salty snacka (pretiels, chips) 
Canned soups or dinners (ravioli) 
Condiments (cstsup, mustard) 
Packaged or tioxen foods (mixes, dinners) 
Added salt at table 
Canned vegetables 
) 
4 maximum servlngs/3 "other" 4 28 
VEGETABLES 
starchy vegetables • Potatoee, peee, com, dried 
beana or peas, porfc-n^beans Including: mung 
beans, black beana, red beana, black eyed peas, 
peeled mung beans, soy beans and soy bean 
producta (tofu, tempeh) 
Dark green and deep yellow -
Spinach, broccoli, greens, carrots, sweet 
potstoes, squash 
"Olher" vegetables • Caullflower, green beana, 
lettuce, cabbage, tomato, cucumbers 21 
5 maximum servings/3 "other" 5 39 
GRAINS, BREADS, CEREALS RISK CODE 
Age 1-3 Age 4-8 Age 7-10 
Dietary Score Whole Grain Products 
Bread - whole wheal, oatmeal, rye, bran. 
Crackers « whole wheat, rye, graham 
Whole wheal pasta 
Cranola, oatmeal, popcorn 
91 
92 
93 u < 7 <19 < 7 g: 
04 
l.ess Thsn Recommended Servings/Day 
Enriched Grain Products 
Cereala 
Noodles, macaroni, rice, spaghetti 
While bread or rolls, tortlllaa, quick breada, 
com bread, mulllns, biscuits, psncakea, 




Citrus, melon or berries 
Total truita 
Starchy vegetables 
Dark green/yellow vegetablea 
Total vegelablee 
Whole grains 
Tola! grains, breada, cereala 
Maat/allematea 
3 Myrs. 








3 ox 1-8 yn. 
9 ox 7-10 yn. 6 maximum tervlngt/S "Refined" 8 42 
CPf-734t« 
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APPENDIX H: Background information questionnaire 
95 
Additional Question's 
Name of parent: 
Family number: 
» 
Number of children in the family (in US); 
Age of; Father yrs Mother yrs 
What is your ethnic group/home country ? 
(1) Indonesian (6) Korean 
(2) Malaysian (7) Laos 
(3) Phillipino (8) Cambodia 
(4) Taiwanese (9) Other; _ 
(5) Chinese 
How long have you been in the US ? yrs mos 
How long have you been in the WIC program ? yrs mo 
Where did you go to school ? 
(1) home country 
(2) United States 
(3) both (home country and United States) 
(4) other; 
What is the highest grade that you completed ? 
Father Mothe 
(1) did not complete high school 
(2) high school graduate 
(3) post high school education 
(trade school. Associate Art Degree) 
(4) bachelors degree (BA, BS) 
(5) masters degree (MA, MS) 
(6) Ph.D. 
Do you plan to go back to your home country or stay in the US 
(1) return to home country 
(2) stay in the US 
(3) other; 
(4) don't know 
